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ARE YOU SHORT oF air power? 


IF SO THIS SHOULD INTEREST YOU. 


ttcy “aa COREL 


AIR-COOLED : Tk N EW 


ELECTRIC IF YOU ARE INTERESTED IN 
| NEW AND USEFUL 
APPLIANCES 


mBETTER SEND FOR 
PARTICULARS OF THIS 

NEW MACHINE WHICH PROMISES 
TO MAKE ITS MARK IN THE 


WORLD. 
THEY ARE MADE IN SIZES 
CORRESPONDING TO OUR FAMOUS 


AIR DRILLS 


AND ARE WOUND FOR 110 OR 
220 VULTS AS DESIRED. 


YOU’LL get full information from the 


Chicago Pneumatic Tool Co., 


Fisher Bidg., Chicago. 95 Liberty St., New York, 

















LIDGERWOOD MFG CO., 


Boston. . Chicago. 
Philadelphia. 96 Liberty Street, Portland, Ore. 


Cleveland, O. New York. New Orleans. 
STANDARD 


High-Speed 
Hoisting 
Engines. 
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Duplicate “7 os a 5 . 
Part System. ieee = sz Devices, 


For Canal and Trench Excavating, Dam Construction, Wall and Pier Building, Mining, 
Quarrying, Logging, and General Contract Work. 


Cableways, 


Hoisting 
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Fiske Brothers Refining Co. 
NON-CARBONIZING OIL 


FOR USE IN AIR CYLINDERS OF 


AIR COMPRESSORS 


Also all Grades of Lubricants for use on Machinery 
Propelled by Compressed Air 


Office and Salesroom, No. 59 Water St., New York, U.S. A. 


Cable Address: London Office : Sole Agents for Scotland: 
*¢ LUBROLEINE.’”’ 3 MITRE STREET JOHN MACDONALD & SON 
ALDGATE, LONDON, E.C. GLASGOW, SCOTLAND 
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THAT PUT HOLES IN THE EARTH. 
FOR STEAM OR COMPRESSED AIR. 
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PORTER COMPRESSED AIR 
MINE AND INDUSTRIAL HAULAGE. 














MORE UP-TO-DATE, SAFER, HANDIER AND MORE RELIABLE AND ECONOMICAL 
THAN ELECTRICITY. 


We introduced the first air haulage into anthracite mines, and have installed about 80 per 
cent. of the air locomotives in America and the majority of those in the world. We can refer to 
a large number of plants with one to fifteen locomotives, track gauges 18 to 56% inches. Our 
designs are automatic, easily controlled and free from complications. 

SPECIAL OFFER: On application of Mine Superintendent or prospective user, we will mail 
free our 233 page catalogue describing 600 steam and 60 air locomotives. To accommodate others 
a copy will be mailed on receipt of 50 cents in stamps. 


Adsress----- HK, PORTER COMPANY, - - 640 Wood St., Pittsburgh, Pa. 
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: 5 he ENGINEERING AND MINING 


= JOURNAL is the leading mining 


periodical. Interests compressed air users. Sub- 
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scription price, $5.00 a year, payable in advance ; 


foreign, $8.00. Sample copies sent for the asking. 


261 BROADWAY, NEW YORK. 
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% B. FF. Goodrich Conjpany 


AKRON RUBBER WORKS. FACTORIES: AKRON, OHIO, U.S. A- 


NEW YORK: CHICAGO: SAN FRANCISCO: 
66-68 Reade Street. 141 Lake Street. 392 Mission Street. 


Rubber Goods_._ 


OF FINE QUALITY, 
HOSE FOR ALL PURPOSES. 


AIR HOSE for Rock Drills, Compressors, ILLUSTRATED 
Mining Machines, Pneumatic Riveters, etc. CATALOGUE. 


STREAM HOSE, Etc. 
Belting, Springs of all kinds, Valves, Gaskets, Rings, Packing, etc., ete. 




















Leads and Holders 





Using more colored leads than any 
other business house in the world, 
and unable to find a lead-holder 
that would hold and keep on 
holding, we invented one with a 
positive stop, no provoking clutch. 
It has stood the test of a dozen 
years’ constant use; it doesn’t i 
wear out; the lead can’t work 
back ; it is a double-ender ; it is 
perfection for editing copy, check- 
ing, etc. We mail it for 25 cents, 





loaded with two leads. We sell ELECTRIC AND BELT-DRIVEN 
black, blue, green, yellow and red AIR COMPRESSORS 
leads for $5.00 a gross, 50 cents a 

dozen, 5 cents a piece—made for CURTIS & GO. MFG. CO., St. Louis, Mo. 
us, 3 inches long, the best quality 

we can get. Stamps acceptable. AIR HOISTS and ELEVATOR 


HAND AND PNEUMATIC CRANES 
LIST OF AGENTS : 


Luce’s Press Clipping Bureau 


a The Walter H. Foster Co., 126 Liberty St. 
26 Vesey St., New York The Strong,Carlisie & HammondCo. p hy 0. 
68 Devonshire St., Boston Baird Machiner dag Pittsburgh, Pa. 











Hill, Clarke & = Boston, Mass. 
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“COMPRESSED AIR” 


Published Monthly. 


iN 





This is the only publication devoted to the useful application of compressed 
air, and it is the recognized authority on all matters pertaining to this subject. 
RATES OF SUBSCRIPTION. 
United States, Canada and Mexico, ‘ ; ‘ . ; per year, $1.00 
All other Countries, : ‘ : . : , 1.50 
Single Copies, ‘ ‘ ‘ ; 2 ° : ; -I0 
LIST OF BOOKS ON COMPRESSED AIR. 
Volume No. 9, ** Compressed Air,” . ° ° . , . cloth, 2.00 
March, 1904—February, 1905, inclusive. The twelve numbers of 
‘*Compressed Air,’ which make up a summary of a year’s events, includ- 
ing descriptions of important compressed air installations and applications, 
all well illustrated with fine half-tone engravings and line cuts. 
“Compressed Air Information,” Edited by W. L. Saunders, . . cloth, 5.00 
A Cyclopedia containing Practical Papers on the Production, ‘Transmission and 
Use of Compressed Air 
**Pumping by Compressed Air,’ by Edward A. Rix, . ° : ‘ 75 ve 
A practical treatise on this subject, containing valuable ory with 
diagrams and tables. The different systems are described and compared, 
and the advantages of each impartially stated. 
** Compressed Air,” by Frank Richards, : : ; 5 . cloth, 2.50 
Compressed Air, by Frank Richards. Contains practical information upon air 
compression and the transmission and application of compressed air. 
“Liquid Air and the Liquefaction of Gases,” by Prof. T. O’Conor Sloane, 350 pages, 2.50 


Experiments upon the Transmission of Power by Compressed Air in Paris, by A. 
B. W. eye F. R. S8., M. Inst. C. E., Emeritus rofessor of Engineering i in 
University College, London. The Transmission and Distribution of Power 
from Central Station by eo Air, rad William Cawthorne Unwin, B. 
8. C., F. R.S., M. Inst. C.E., . ; : 50 


The Transmission of Power by Compressed Air, by Robert Zahner, M. E., -50 


** Tunneling,’ a practical treatise, by Charles Prelini, C. E. With additions by 
Charles 8. Hill, C. E. 150 diagrams and illustrations, . ‘ cloth, 3.00 


“Transmission of Power by Fluia Pressure,” by Wm. Donaldson,M. A. cloth, 2.25 
(M. Inst. C. E.) 


Forwarded postpaid on receipt of price. 
“COMPRESSED AIR,’’ 26 cortLanpr st., NEW YORK. 
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COMPRESSED AIR. 


HEAT YOUR RIVETS 


WITH 


OIL 


CHEAPER 
QUICKER 
BETTER 


Send for Particulars 


WE ALSO HAVE 
OIL BURNERS 


FOR EVERY PURPOSE 


ROCKWELL 
ENGINEERING CO. 
NEW YORK 














Rix Compressed Air & Drill Company 


SAN FRANCISCO, CAL. 





APRIL 6th, 1904. 
Mr. W. L. SAUNDERS, Editor, 
Compressed Air, 
26 Cortlandt Street, 
New York City, N. Y. 


My Dear Mr. Saunders :—I must congratulate you on the very excel- 
lent work ‘‘Compressed Air Information” and | hope the engineering 
public will appreciate it to the extent that it will remunerate you for the 
care and attention you must have devoted to the book in order to present 
the information contained in so useful a manner. 

| find it contains all necessary information upon Compressed Air 
subjects contemporary with its publication. | use it for reference, and on 
more than one occasion it has rendered me substantial benefits worth many 
times its price. | wish you all success. 


Very truly yours, 
E. A. RIX. 
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The Only Publication 
in the World 





Devoted exclusively to Engineering as 
applied to Marine work is Marine 
Engineering 


TERMS OF SUBSCRIPTION 


Per Year Per Copy, 


United States Canada and Mexico, $2.00 
Other Countries in Postal Union, 2.50 


SAMPLE COPY FREE 


MARINE ENGINEERING 


17 Battery Place, NEW YORK, U.S.A. 


20 cents 
25 cents 
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Compressed Air.} 


} Practical information upon Air-Compression 
and the Transmission and Application 

, of Compressed Air. 

By FRANK RICHARDS. 12mo, cloth, $1.50 
John Wiley & Sons, New York. y 
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matter. 
most authoritative character. 


One Dollar a Year 


THE ENGINEER 


Is a power-plant paper for engineers—for those who install, operate and 
care for machinery, whether steam, electric, gas or hydraulic. 

The issues of one year contain about one thousand pages of reading 
The articles are in the highest degree educational, and of the 
Every phase of every power plant subject 
is treated in a manner both popular and interesting. 


ISSUED TWICE A MONTH 


WRITE FOR FREE SAMPLE COPY 








THE ENGINEER PUBLISHING COMPANY 


355 DEARBORN STREET, CHICAGO 
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THE SLOGAN OF THE CAMERON e 
“CHARACTER THE GRANDEST THING” 


IN A CAMERON THERE IS ECONOMY 
In the BEST SENSE—COST of MAINTENANCE 


( ) 











a Contractors’ 

iciency, Light Service 
Reliability, Differential 
Security 


Plunger Pump 
in the most trying 
situations, under the 


Size,6 in. x 4in. and 6 in. x 7in. 
Normal Capacity, 50 gals. 
Weight, 475 pounds. 


most exacting con- mem 
ditions. Originally designed 
sere and built for Con- 
7“ tractors in New York 
snes Subways and Tunnel 





Work. 


Large Capacity, 
Light Weight, 


Few Moving Parts 


No Outside Valve 


Gear Easy to Handle 
and 
Thoroughly Tested Economical in Cost 
of 
Fully Guaranteed Operation 








Full information regarding it and our other Pumps in Catalog K, yours 
for the asking. Send for it to-day. 


A.S. CAMERON STEAM PUMP WORKS 


FOOT OF EAST 23D STREET, NEW YORK 
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‘THE only publication in the 
world devoted exclusively 
to the boiler-making industry is 
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Circular 14 describes our 
complete line of 
Imperials. 
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Subscription 

Price, 

$1.00 

per year 

Domestic 
$1.50 Foreign 


Sample Copies Free 
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BOILER MAKER 


17 Battery Place 
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THE COMPRESSED AIR MAGAZINE. 


A MONTHLY PUBLICATION DEVOTED TO THE USE- 
FUL APPLICATION OF COMPRESSED AIR, 


W. 1, SAUNDERS, - - Editor and Proprietor 
Cc. B. MORSE, - - - Managing Editor 
J. E. QUINTERO, - - = = - ‘Treasurer 


Subscription, including postage, United States, 
Canada and Mexico, $1.00a year, All other coun- 
tries, $1.50a year. Single copies, 10 cents. 


Advertising rates furnished on application. 


We invite correspondence from engineers, con- 
tractors, inventors and others interested in com- 
pressed air. 


All communications should be addressed to Com- 
PRESSED AIR, 26 Cortlandt St., New York. 


London Office, 114 Queen Victoria Street. 
Those who fail to receive papers promptly will 
please notify us at once. 


Entered as Second-Class Matter at the New York, 
N. Y., Post Office. 


VOL, X. MARCH, 1905. NO. 1 


A New Volume. 


In beginning the tenth year of the pub 
lication of CoMprRESSED AIR we feel justi- 
fied in saying a word to the readers and 
advertisers of our magazine, whose sup- 
port has demonstrated the correctness of 
the idea which nine years ago resulted in 
the establishment of this publication. 

Compressep Air offers no excuses for 
its existence. It has proven its value to 
readers and advertisers alike. Its history 
has again demonstrated the field open to 
the specialist. As with the them- 
with the publications 
through which they gain their knowledge 
of current happenings. 

Since the establishment of this maga- 
zine the field of compressed air has broad- 


men 


selves, so it is 


ened to a greater degree than its sanguine 
advocates had hoped. Many minds, cen- 


tred on the development of mechanical 


means for accomplishing tasks hitherto 
confined to the hands alone, have pro- 
duced some remarkable achievements in 
the line of labor-saving tools and devices. 
In these compressed air has figured to an 
increasing degree. No better evidence of 
this can be found than in the large number 
of concerns engaged in the production of 
tools or machines utilizing compressed air. 
The pneumatic engineer, while not as 
numerous as the electrical engineer, is 
fully as important. 

In this field Compressep Arr offers 4 
monthly summary of important events and 
notable discoveries and improvements. To 
those who touch with the 
subject it offers an unequaled opportunity 
to do so. To others it is not of interest. 
We have our particular place and our aim 
has been and will continue to be to fill it 
well. That, in a few words, tells what 
may be expected of ComMpresseD AiR in 
the year to come. 


would be in 





Air Brakes. 


According to the provisions of the so- 
called “air brake’’ law, it is necessary for 
the railroads to install this system of 
power brakes on their freight as well as 
their passenger trains. Instruction for 
the employees, who were called upon to 
operate them, became necessary and “in- 


struction cars’ were put in service on 
many of the roads. On several occa- 
sions COMPRESSED AIR has described 
and illustrated instruction cars which 


were in actual use on railroads in this 
country. 

It is interesting to read what the In- 
terstate Commerce Commission has to 
say on this subject in its last report. 
The Commission charges that the air 
brakes are not as efficient as they should 
be and divides the blame between the 
railroads, which it says do-not properly 
educate the men, and the men therm-: 
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selves who are not always inclined to 
give the brake equipment proper atten- 
tion. Insome cases this must be charged 
to the natural antipathy of the employe, 
long in service, to any radically new de- 
vice. He has not the confidence in it 
and prefers the old way without giving 
the new method a fair test. 

The report says: 

“The report of our inspectors show 
that the provisions of the air-brake law 
are generally well observed so far as 
the proportion of air-brake cars in ser- 
vice is concerned. In many instances, 
however, these cars do not receive the 
attention they should, and are permitted 
to run in such ineffective condition as 
to be really inoperative so far as the 
brakes are concerned. Leaky train pipes 
and improper piston travel in brake 
cylinders are the most frequent com- 
plaints, and in nearly every instance 
where these complaints are common it 
is found to be due to insufficient repair 
force at points where cars are inspected 
and repaired. In many cases engineers 
complain that they cannot pump sufh 
cient air to enable them to control their 
trains entirely by air brakes, and they 
have no confidence in their ability to 
contro] their trains, They thus insist 
that trains shall be controlled by hand 
brakes in all dangerous places, holding 
the air reserve for use in emergencies 
only. It is found that generally where 
such conditions exist they are due to 
causes which may be easily remedied, 
such as leaky train lines, dirty and in- 
operative triple valves, and improper pis- 
ton travel, all due to imperfect inspec- 
tion and care of brakes, or air pumps 
not of sufficient capacity to furnish air 
for the number of brakes used. Another 
reason is failure of the roads to properly 
educate their employees in the use of 
air brakes. 

“Tt has been found that in many cases 


where trains were run without the re 
quired 50 per cent. of air brakes in 
operation it was due entirely to the 
neglect of trainmen, who had _ positiv: 
orders to use 50 per cent. of air, but who 
did not take the trouble to couple the air 
together, thus placing their employers in 
the attitude of violators of the law.” 

This report bears out the fact often 
observed heretofore that compressed air 
machinery is often classed as inefficient 
because those in charge fail to give it 
proper attention. Electrical machinery, 
as a rule, requires and gets much more 
care. Air is such a common thing that 
many are inclined to regard machinery, 
in which air under compression figures, 
as requiring no attention. While it 
probably is the simplest form of power 
transmission, yet it must be looked after 
in order to secure any effective results 
The air brake is simple and easy to 
operate. Still it must be kept in proper 
condition, A little knowledge of its 
operation and frequent inspection of its 
working parts will go a long way to 
ward eliminating much of the trouble 
which has been reported. 


The East Boston Tunnel of the Boston 
Subway System. 


On the 31st of December last the first 
train carrying passengers passed through 
the East Boston tunnel, thus marking the 
completion of a great project. The tunnel 
is a part of the Boston system of sub- 
ways, and passes under the harbor, unit- 
ing, by a rapid transit line, Boston and 
East Boston. A brief resumé of the more 
important engineering features of the en- 
terprise is appropriate at this time. 

The act authorizing the building of the 
tunnel was signed June 10, 1897. The 
first contract was made in April of 1900 
and active construction was begun very 
soon after. The completion of the tube 
has therefore required almost five years, 
during which a good average of daily 
progress has been maintained. Consider- 
ing its magnitude, the work has been 
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SECTION C OF THE EAST BOSTON TUNNEL—PORTION OF REAR OF ROOF SHIELD, SHOWING OPERATIN( 
VALVES AND TWO OF THE BULKHEADS ATTACHED TO THE PLUNGERS OF JACKS. 
(VIEW TAKEN AT EASTERLY SIDE OF SHAFT NEAR CUSTOM HOUSE. ) 
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remarkably free from accidents and has 
been carried on with practically no injury 
to adjacent property. 

Sarting at Maverick Square, in Fast 
3oston, the tunnel passes under Lewis 
street, Boston Harbor, Long Wharf, State 
and Court streets to Scollay Square, in 
3oston, where connection is made with 
the Boston Subway. Three passenger 
stations are provided, located for most 
convenient connection with existing sur- 


tion passing through “made ground” filled 
in as the growth of the city demanded. 
Test bores were made along the line of 
the tunnel, so that the material to be 


penetrated were known in advance with 
reasonable accuracy. A depth greater 
than at present essential was demanded 
by the fact that allowance had to be made 
for possible dredging of the harbor to 
make a 40 foot channel. To meet this 
condition different grades were required 














HOUSE 


face and elevated lines. The work, in 
part of its course, was pushed under some 
of the busiest streets of the city, yet 
there was little interference with traffic. 
The total length of the tunnel is ap- 
proximately 7,500 feet, of which fully 
two-thirds was built by the shield method, 
the remainder in open cut excavation. 
The portion of the bore actually under 
the water of the harbor is about 2,700 
feet long, the balance of the tunneled por- 





' SECTION E OF THE EAST BOSTON TUNNEL—PLATFORMS (UNFINISHED) OF THE OLD STATE 
STATION. 


in the tube. For the first 2,100 feet from 
Maverick Square the tunnel descends by 
a 5 per cent. grade; for the next 2,100 
feet, reaching almost across the harbor, 
an ascending grade of 0.5 per cent. is 
maintained; then follows a length of 1,000 
feet at 2.5 per cent., 1,800 feet at 4, 2.5 
and 1.5 per cent., and the final rise on 
a 3 per cent. grade for perhaps 500 feet. 
The greatest depth attained by the tunnel 
invert is about 80 feet below mean low 
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water. The least thickness of earth be- 
tween tunnel and water is 18 feet. The 
cross-section of the completed structure 
varies at different points, but in general 
is the well-known horseshoe type. The 
bore is lined throughout with concrete, 
reinforced where necessary by steel rods 
bedded in. Ventilation is provided by 
powerful fan plants forcing fresh air 
from either end and electric lights il- 
luminate the interior. 

In construction the line was divided 
into six sections, lettered from A to F. 
Of these, Sections B and C were driven 
by straight tunnel methods; the other sec- 
tions were built in open cut. The 
methods used in open cut were in general 
those of common practice; there were no 
novel features of striking interest. ‘The 
streets were simply excavated to level and 
the concrete tube built in position, the 
timber framework being left in place for 
thirty days to allow the concrete to 
harden. The excavated material was then 
filled over all and normal surface condi- 
tions restored. This construction differed 
from that used in the New York Sub- 
way, in that concrete was used entirely 
instead of the steel structure adopted in 
New York. 

Sections B and C aggregate 5,150 feet 
in length, and so form the major part 
of the contract. They are most interest- 
ing as having been constructed wholly 
by sub-surface tunneling methods. Sec- 
tion B, 4,400 feet long, was started at a 
shaft in Lewis street and was driven by 
the pneumatic shield method, almost the 
entire distance being made under. air 
pressure. The air locks were three in 
number; the one near the top of the tun- 
nel section being used almost exclusively 
by the men, the two lower ones giving 
exit to the excavated material. The side 
walls of the tunnel were built in advance 
of the shield in lateral headings. The 
roof shield, a heavy structure of steel 
work, was forced forward by powerful 
hydraulic jacks, being supported on rollers 
resting on plates on the walls. The air 
pressure required averaged about 22 
pounds; the maximum was sometimes as 
high as 27 pounds. The volume of free 
air delivered to the headings averaged 
about 20 cubic feet per minute for each 
workman, and it was forced into both side 
drifts and above the shield, as well as in 
front of it. The compressing plant for 
this section included three Ingersoll-Ser- 


geant air compressors; two low-pressure 
straight-line single-stage Class “A” ma- 
chines furnishing air for the working 
chamber in the shield; and one _ high- 
pressure straight-line two-stage Class 
“AC” machine delivering air at a pressure 
of about 115 pounds. ‘This high-pressure 
air was used in pumps operating the, hy- 
draulic jacks for moving the shield, de- 
veloping a pressure of 4,000 pounds per 
square inch, applied in the sixteen jacks 
of 75 tons capacity each. This air was 
also used in driving motors running con- 
crete mixers, winding engines and other 
devices; while a portion was discharged 
direct into the advance headings for ven- 
tilation. The combined free air capacity 
of these three compressors was something 
over 2,500 cubic feet per minute and they 
were driven by steam from a battery of 
three 100 horse-power boilers. 

Section C, 750 feet in length, included 
that portion of th. line between Atlantic 
avenue and India street. The method of 
tunneling was in general that used in Sec- 
tion B, starting from a construction shaft 
near the Custom House. The shield used 
here was very similar to that in the other 
tunnel section and it was manipulated in 
the same manner. ‘Three air locks gave 
access to ag working chambers. The air 
pressure in front of the shield averaged 
about 18 po The compressed air for 
this section was supplied by four Inger- 
soll-Sergeant steam-driven air compress- 
ors. Of these, two were straight-line 
high-pressure Class “AC” machines, hav- 
ing a combined capacity of about 1,500 
cubic feet of free air per minute, deliv- 
ered at 120 pounds. pressure; the 
other two were low-pressure machines of 
straight-line Class “A” type, with an ag- 
gregate free air capacity of 2,300 cubic 
feet per minute, compressed to 40 pounds. 
The low pressure air gave ventilation and 
pressure in front of the shield; the high 
pressure air served as a motive power 
for pumps, winding engines and other 
appliances. 

The total cost of the tunnel complete 
has exceeded three million dollars. The 
work was completed in the contemplated 
time and the methods of construction 
were found in every way satisfactory. 
The opening of this tunnel to traffic has 
reduced the time of transportation be- 
tween Boston and East Boston by more 
than ten minutes and the improved facili- 
ties are far-reaching in their influences. 
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Commercial Possibilities of Liquid Air. 


The question of the application of 
liquid air to useful purposes was not long 
ago actively brought before the public no- 
tice, not only through the medium of the 
press, but as the result of demonstration, 
both-in the lecture room and in places of 
public entertainment. The result of this 
is to cause great misunderstanding as to 
the commercial value of liquid air, both 
as a source of power and as a refrigerant. 
A theoretical consideration of the prin- 
ciples involved and the energy absorbed 
by its production and subsequently set free 
by its volatilization and conversion to its 


original form of atmospheric air may 
therefore not be out of place. 
In the first instance, it may be as well 


to enunciate the law on 
von Linde, of Munich, 
of his now well-known “ Counter-current 
Interchanger (Gegenstrom-apparat) ” 
“When any so-called permanent gas is al 
lowed to expand without the performance 
of external work, ¢.g., through an orifice 
or porous plug, then, owing to the increase 
which takes place in its internal energy, 
the expanded gas possesses a temperature 
below that of the gas previous to expan 
sion.” As a matter of fact, the drop in 
temperature in the case of ordinary at 
mospheric air amounts to 0.24 deg. Cent 
for every atmospheric difference of press 
ure. 

This may be expressed by the formula 


ae 493\ * 
p = 0.476) (A — AL) (F") 


Where D reduction in 

in deg. Fah 

To = initial absolute 
ture in deg. 

A pressure (in atmos.) be- 
fore expansion. 

A, pressure (in atmos.) after 
expansion. 

The actual amount of cooling produced 
by such expansion of a “ permanent” gas 
appears to depend on the ratio of the spe- 
cifi¢ heats at constant temperature and 
pressure respectively. 

In the apparatus employed by Linde for 
the liquefaction of air, the value of A is 
fixed at 200 atmospheres, as this is found 
to give the most economical results in 
actual practice. Of course, such a limit is 
purely arbitrary, but in determining it due 
attention has to be paid to the fact that, 
while the work performed in compression 


which Dr. Carl 
bases the action 


sl ure 


tempera 


Fah. 
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is a function of and depends upon the 


value of the ratio 
A 
=<. 
A, 
on the other hand, the actual cooling ef 


fect produced as the result of expansion 
varies directly with the value of the ex 
pression 


a 


It will be obvious that the general ef 
ficiency of the apparatus employed varies 
with the capacity of output. Certain 
sources of loss remain practically constant, 
whatever the size of the installation, so 
that the larger the capacity of output the 
greater the efficiency. The following table 
is prepared from actual figures obtained 
with five different sizes of installation 
working under generally similar condi 
tons: 





Actual Horse- 
power Required. 


Capacity Litres 
per Hour. 


Brake Horse- 
power per Litre. 


5 12 2.4 
25 50 2.0 
50 9 1.8 
10 160 1.6 

200 300 1.5 


lor the purpose of the present examina 
tion it will suffice if the average of the 
above figures be considered, so that the 
production of liquid air may be taken as 
about :— 

1.86 horse-power per litre per hour. 

i. ¢., 8.73 horse-power per gallon per hour 
Or, taking 0.93 as the specific weight of 
liquid air, as :— 

0.78 horse-power per pound per hour. 

Considering now the application of 
liquid air to the generation of power, in 
the first instance it is necessary to assume 
approximately the conditions, 7. ¢., temper 
ature limits, under which a “ liquid air en 
gine” could be worked practically. Now 
it is obvious that, dealing with liquid air 
as water in a boiler, some source of heat 
other than the combustion of fuel is ap- 
plicable for evaporating the liquid. The 
question then occurs at once as to whether 
it would not be possible to utilize the heat 
of the sun directly through the medium 
of the atmosphere of the earth for this 
purpose. Theoretically there is no objec 


tion to this, given a sufficiency of draught 
and surfaces large enough to transmit the 
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necessary heat with suitable rapidity. This, 
then, defines the value of Ty, in the ex- 
pression 
a 2 
T, 
for a’perfect engine. So, therefore, T, 
may be taken as, say, 70 deg. Fah. 

To obtain T., corresponding to the con- 
denser temperature of a steam engine 
suppose that a reduction of 20 dey. lah. 
be possible so that Te 50 deg. Fah., 
which may be taken as the average deep 


well water temperature in this country. 
Now, 
W Ps» v. log 
é C; 
where 
\W work done in foot-pounds per 
pound of air. 
pP.== final pressure of air in pounds per 
square foot. 
vty == final volume of 1 pound liquid air 
in cubic feet at the temperature 
of expansion (70 deg. Fah 
7, == initial volume of 1 pound of liquid 
air. 
“z= ratio of expeution from the 
wy liquid to the gaseous state at 70 


é 
deg. Fah. = 800 approximately. 
rom the above formula as basis is ob 
tained the result that, ssonsically, if I 
gallon of liquid air be evaporated and 
expanded in a perfect cylinder, it would 
be capable of developing about 1,900,000 
foot-pounds, without allowing for losses. 

Comparing this with the figures given 
above in connection with the power ab- 
sorbed in production, the absurdity of the 
application is obvious. 

It actually takes nine times as much 
power to produce 1 gallon of liquid air as 
can be, even theoretically, developed by I 
gallon of liquid air employed in a theoret- 
ically perfect engine. 

\s far as the application of liquid air 
to refrigerating purposes is eal this 
is equally impracticable. Take, for in 
stance, the case of a small insulated cold 
chamber such as is used by butchers and 
provision dealers generally, and having a 
net cubical contents of, say, 800 cubic feet. 
To maintain such a cold chamber at a 
temperature of from 35 deg. Fah. to 40 
deg. Fah., a refrigerating plant capable of 
eliminating about 9,000 B.T.U. per hour 
would be employed in ordinary practice. 
Such a plant on the ammonia compression 
system would require about 114 brake 


horse-power to drive it, or if carbonic acid 
be the refrigerant employed, the power 
would be, perhaps, somewhat in excess of 
this, amounting to, say, 2 brake horse- 
power. 

— according to Dr. Linde, in the 
case of liquid air, the total heat required 
to evaporate one pound of liauid air at at- 
mospheric pressure, and to raise the tem- 
perature of the resultant vapor to 35 deg. 
Fah., is 342 B. ‘oe 

Sg cae assuming the application 
of liquid air to the above stated case of a 
butcher's safe, in order to approximate to 
what may be termed normal conditions of 
working, and assuming no source of loss, 
then to eliminate 9,000 B.T.U. per hour— 
the duty of the refrigerating plant in this 
case—a consumption of over 26 pounds of 
liquid air per working hour would be 
necessary. This corresponds to a power 
consumption of more than 20 brake horse- 
power, or more than ten times as much 
power as is required in the case of a car- 
bonic acid machine for the same duty. 

Moreover, apart from the extra power 
required to drive a liquid air refrigerating 
plant compared with a wes mic acid ma- 
chine, the initial outlay in the former case 
is many times greater. 

It must, however, be acknowledged that, 
notwithstanding the foregoing figures, 
there are great possibilities in the future 
for the application of liquid air to the arts. 
This is the more readily appreciated if it 
is borne in mind that by a very simple 
process of “fractionation,” owing to the 
difference in the boiling points respectively 
of liquid nitrogen and oxygen, a gas which 
is practically pure oxygen (95—98 per 
cent.) can be obtained at a comparatively 
low cost. Furthermore, owing to this dit- 
ference in the boiling points of the prin- 
cipal constituents of the atmosphere, liquid 
air as normally produced is actually much 
richer in oxygen than ordinary atmos- 
pheric air. This property renders it in 
certain cases particularly applicable to the 
following processes, among others :— 

(1) The manufacture of producer gas.— 
In an article in Chemische Industrie Pro- 
fessor W. Hempel, of Dresden, describes 
the use in gas making of a mixture of 
half oxygen and half nitrogen, which is 
attained by liquefying air in a Linde ma- 
chine, and allowing the liquid air to evap- 
orate its nitrogen partly away. He states 
that the half-and-half mixture can be 
made at a working cost of 4d. per thou- 


ene eresarty branes ces ane TS 


ave 


| 
: 
j 
i 
Hy 
: 
f 
: 
; 
| 
: 
: 
: 
: 
| 
: 





3388 


sand cubic feet by evaporating the remain- 
ing liquid, and it can be applied in two 
ways, either for making oxygen producer 
gas or oxygen water gas. In both of these 
gases the great advantages of internal 
heating are secured, but the heating values 
are relatively low, owing to the excess of 
nitrogen in the product. Producer gas is 
made, as is well known, by passing air 
through glowing coke to form CO—carbon 
monoxide—and N.—nitrogen. If, how- 
ever, instead of air, 50 per cent. oxygen be 
used, the results are considerably affected, 
as indicated in the following table :— 





Ordinary 
Producer 
Gas. 
Volumes 
Equal) 
Per Cent. Volumces.! Per Cent. 


Oxygen Producer 
Gas. 


Constituents. 


| eee 3.4 3.4 6.1 
Heavy  hydrocar- 
eee = 0.8 0.8 Ry 
BR ixwavv esi as 0.3 0.2 0.5 
See 25.4 25.4 45.9 
CH, 5.3 5.3 10.7 
_ ere 6.8 68 12.3 
N 57.4 12.7 22.0 
99.4 54.7 99.9 


These results are only approximate, and 
would be affected by the nitrogen taken in 
along with the production of CO., but, on 
the other hand, the production of CO: 
would be diminished on account of the 
higher temperature in the producer. 

(2) The manufacture of water gas 
which is normally generated by passing a 
mixture of air and steam over glowing 
anthracite or coke, as in the Dowson 
process. Without going into details, it 
may be stated that a very great benefit is 
obtainable by the use of a 50 per cent. 
oxygen in place of ordinary air, as indi- 
cated by the figures in the following table: 





Ordinary Water Water Gas from 


Constituents. Ges 50 Per Cent. 
i Oxygen. 
Rahs S ss whe eh bo 12.1 25.3 
DURE renee 28.0 58.3 
BR a ae ee 59.9 16.4 


These figures are approximate, as in prac- 
tice there would be some CO., but less 
marsh gas and ethylene. 

(3) The manufacture of explosives.— 
When liquid air is brought into intimate 
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contact with some easily oxidizable ve- 
hicle, such as coal dust or charcoal, the 
resultant mixture possesses the peculiar 
property of exploding with extreme vio- 
lence by detonation. This method of blast- 
ing has actually been employed in the con- 
struction of the Simplon Tunnel. Under 
certain conditions it might prove ex- 
tremely economical, and it is certainly 
safer than any other known method, as 
after a short period the liquid air has en- 
tirely evaporated and the cartridge is then 
quite inert. 

(4) For illuminating purposes with in- 
candescent mantles a great increase in 
candle power can be obtained. On a large 
scale it may be assumed that the cost of 
production per cubic foot is the same as 
that of a cubic foot of town gas, while the 
candle power obtained with a lamp such 
as the Nurnberg is increased from 1 with 
ordinary town gas to 5 with a mixture in 
equal parts, showing a net saving of 2% 
to i. 

(5) The application of liquid air to 
the manufacture of calcium carbide, it is 
estimated, would in certain cases appre- 
ciably reduce the cost of production. 

There are numerous other possible ap- 
plications of liquid air to various indus- 
tries, but first and foremost is its applica- 
tion to the cheap production of oxygen, 
as previously referred to, by fractionation. 
It is impossible to foretell what effect this 
may have in reference to the practical de- 
velopment of many processes in which 
oxygen is largely used at present, but it 
cannot fail to have great influence in 
many cases.—The Engineer (Eng.). 


The Compressor Stuffing Box.” 


The temperature of the water required 
for condensing purposes is governed by 
the change of season and atmospheric con- 
ditions. In some localities the rise and 
fall of this temperature climbs from a win- 
ter mark of 50 degrees Fahrenheit to a 
summer temperature of 80 degrees Fah- 
renheit and vice versa. In close relation- 
ship with the variable water temperature 
is the condensing pressure of the refriger- 
ating medium. Each degree higher or 
lower the temperature of the condenser 
water asserts a positive influence upon the 
pressure required for the condensation of 

*Continuation of a serial article by J. C. Goos- 


mann, M. E., in the Cold Storage and Ice Trade 
Journal. 
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the gas, and only the suction, or evaporat- 
ing temperature, remains nearly constant 
throughout the year. In the foregoing 
chapter it has been shown that the success 
of the high-pressure stuffing box depends 
upon the gradual reduction by stages of 
the pressure within the same. ‘The several 
sets of packing which divide the chambers 
must be subjected to a differential press- 
ure only, a proper release of the leak gas 
must be provided before the latter asserts 
its tendency to escape through each suc- 
cessive set of packing, and a proper pro- 
portion of the high-compression pressure 
in relation to the leak-gas release pressure 
must be maintained. But as the high-com- 
pression pressure, and with the same the 
stuffing-box pressure, is subject to the 
change in the temperature of the condenser 
water it is desirable to use a stuffing-box 
pressure controlling device that can be 
varied in direct proportion with the higher 
or lower condenser pressure caused by a 
change in the temperature of the con- 
denser water. It is further desirable that 
means should be provided to ascertain 
positively whether the correct pressures 
are maintained in the gas release, as well 
as in the oil chamber relative to each other 
and the high-pressure end of the cylinder, 
and finally the apparatus must be able to 
respond to these changes and maintain 
the required pressure at the will of the 
operator. After such means are employed 
it is easy to detect and trace defects in the 
packing or in the manipulation of stuffing 
box. Sedlacek’s V-shaped release valve, 
Figure 17, in the January issue, assumes 
nearly the same high pressure for summer 
and winter operation, but as the high 
pressure takes quite a jump from the win 
ter to the summer pressure, while the suc 
tion pressure remains about constant, the 
writer found it desirous to use a control- 
ling device of sufficient flexibility to follow 
the change of pressure. 

In case the device affords means to ob- 
serve the pressure, as well as the occur- 
rences, within the stuffing box during prac- 
tical operation, the detection of a worn-out 
packing or an insufficient tightening of the 
glands is greatly accelerated, and acting 
upon this reasoning the writer designed a 
controlling apparatus for the above pur- 
poses which has been used successfully 
since. Figure 18 represents the stuffing 
box of a high pressure CO. compressor in 
connection with the same. The stuffing 
box is provided with gas release chamber 
G, and oil chamber F. Interspersed be- 


tween these chambers are cupped leathers 
The outer packing, J, consists of “ Gar- 
lock” rings, which are held in the usual 
manner. Auxiliary cylinder 4 is connected 
to the stuffing-box chambers. Piston B of 
this cylinder divides same into two com- 
partments, one of which, chamber C, con- 
tains the oil, while the other, D, forms a 
receptacle for the leak gas from the stuff- 
ing box. A lubricating pump forces the 
oil through C into chamber F at a 
fixed pressure. Pipe connection P with 
valve 1’ conducts a small amount of oil 
with an occasional bubble of gas to the oil 
separator, which latter is interposed in the 
suction line of the system. Piston B acts 
as a valve to control the gas exhaust port 
leading to the suction valve chamber of 
the cylinder as shown. 

We will assume that the highest press- 
ure developed in the cylinder is 70 atmos- 
pheres and the oil pressure mainiained is 
30 atmospheres. ‘The pressure exerted 
on the larger face of the piston will then 
equalize a pressure of 54 atmospheres on 
the smaller area of piston B. Hence when 
the pressure of the escaping gas in the 
stuffing-box chamber G exceeds 54 at 
mospheres the piston will be moved to un- 
cover the gas exhaust and permit the gas 
to return into the suction port of the cyl- 
inder in an obvious manner. It will read- 
ily be seen that any variation of the oil 
pressure reacts upon the gas release press- 
ure in the proportion of the larger area 
to the smaller area of piston B. Should 
the first set of packing be worn out piston 
B will release the leak gas frequently. 
Chis will also take place in the case that 
the stuffing-box gland is not sufficiently 
drawn up. 

The above apparatus operates very re 
liably, but it complicates the immediate 
surroundings of the stuffing box. It has 
also the disadvantage of being dependent 
upon the oil pressure, and it is necessary 
to regulate the oil pressure by means of 
valve I’, so as to maintain a fixed gas re- 
lease pressure. 

Another device of the writer’s design 
simplifies matters considerably without 
surrendering any of the desirable points 
enumerated above. It has no connection 
with the oil pressure, so that it may be 
automatically controlled by the suction 
gas pressure. It is simple, requires few 
connections and operates very efficiently. 
Figure 19 illustrates this improved con- 
trolling apparatus. The stuffing box is 
again provided with gas chamber G and 
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oil chamber F, which is fed by the auto- 
matical operating oil pump as_ shown. 
Pipe connection P, with ball valve V leads 
to the oil separator of the suction line so 
that the oil pressure in oi] chamber F is 
constantly slightly superior to the suction 
pressure. Auxiliary cylinder A is con- 
nected to gas chamber G of the stuffing 
box by means of a small pipe. Piston B, 
with hollow trunk valve B controls the 
gas exhaust port leading to the suction 
valve chamber. Adjacent to cylinder A 
is a small cylinder Ar, in which a 
piston JT is movable. Both cylinders 
are connected by means of a_ passage 
U, which, together with the lower end 
of cylinder A, is filled with a heavy 
liquid. The piston rod of piston T 
is weighted down by means of a lever 
carrying an adjustable weight on its free 
end. In place of this weight a spring may 
be used. The leak gas collects in chamber 
G, and as soon as a pressure about I5 at- 
mospheres lower than the high pressure is 
reached, it forces piston B to recede until 
trunk valve Br uncovers the gas exhaust 
port and the leak gas escapes into the suc- 
tion port. It is clear that by adjusting the 
weight, or the tension of a spring attached 
to the free end of the lever, any fixed re- 
lease pressure may be maintaine|!. The 
adjustment of the weight for certain re- 
lease pressures may be calibered on the 
lever and calculations to ascertain the cor- 
rectness of the adjustment may be easily 
made if the dimensions of the acting paris 
are known. For instance, if a high press- 
ure of 65 atmospheres is required, the re- 
lease mechanism should be adjusted for a 
pressure of 50 atmospheres. We will as- 
sume a diameter of piston B of one inch 
and of piston 7 of one-quarter inch. Dis- 
tance a is fixed at three-eighths inch and 
the weight as well as the distance b, at 
which same is to be set is determined by 
the following example:—1” diam. = 


0.78 area; 14” diam. 0.05 area; 0.05 > 
0.78 
0.78 = 50 atm. + X; X ———_=1+ 
0.05 
50 atm. 
16; 0.78 + 16 = 0.05 + ——— = 3 atm. = 
16 
si 3 24 
44.1 lbs.; a + b= — + 3" = — + -— = 
8 8 8 
44.1 ; 
1+ 8 >= — 5 Ibs. hence it requires 
8 
c 
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the weight of 5.5 pounds at a distance of 
3 inches to release a leak pressure of 50 at- 
mospheres, It is essential that a relatively 
high pressure should be maintained in 
chamber G, for the reason that this serves 
in itself to prevent excessive gas leakage, 
and it also prevents the excessive flow of 
oil which might otherwise find its way 
into the cylinder, so that the oil in one 
chamber and the leak gas in the other 
chamber serve as checks on each other, 
the oil seal serving to prevent escape of 
gas and the gas seal likewise serving to 
prevent an excess of oil entering the cyl- 
inder. The small amount of gas which 
may be carried into the oil chamber F es- 
capes with a small amount of oil into the 
oil separator, so that in reality the leak 
gas is released twice; first, from chamber 
G to the suction port at a pressure of I5 
atmospheres below the high pressure, and 
next, from oil chamber J at a pressure 
slightly above the suction pressure to the 
oil separator. 

So long as the packing remains intact it 
is impossible to observe even the very 
slightest gas leakage on the outer end of 
the stuffing box when this device is used. 
As soon as the packing wears out the 
operator is notified immediately by the ac- 
tion of the controlling apparatus. The 
glands must then be taken up, and if that 
does not remedy the defect the packing 
must be renewed. 

The latest invention designed for the 
purpose of preventing gas leakage in high- 
pressure compressors is shown in Figure 
20. George Braungart, Jr., is the in- 
ventor. Attached to the two chambers of 
the stuffing box is an oil-pressure device. 
Chamber G constitutes the leak gas and 
F the oil receptacle as usual. An aux- 
iliary cylinder, A, is secured to the stuffing 


box and has its heads connected re- 
spectively with the oil and leak gas 
chamber of the latter. A piston, B, of 


differential diameter, is slidably mounted 
within the cylinder and is provided with 
cupped leathers on each end. 

A pressure gauge records the oil press- 
ure exerted by the oil pump. As soon as 
the pressure of the leak gas rises it tends 
to force piston B into the oil chamber of 
cylinder A, thereby increasing the oil 
pressure. In this way the leak gas forces 
the oil to seal more effectually the passage 
through the stuffing box. On the suction 


stroke a small amount of gas is supposed 























3393 


COMPRESSED AIR. 





S 
\ 








TO PRESSVRE GAUGE. 





S 


or \ 
Wl} 


PRRALY 


ANT \ 














= 


Speer 


——— 




















Q 
N) 
N 


y 
Y 
Wii Uf 


So 
woarrawwa esa 











yyy 


Y) id 7 
LABB’S Bea BSBaays 





YANG 








x — 


Spr N Yj 


Ag) Bi 
Vi» 





yy! VU0 





~ Jk 


i 
\ 


Z - 
He 


o\\ | 


Up 
WoW" 


wn\\) 
Os La 


SS Sn A A 
id® N Ze 


4 
4 ; 
F | 


eee 


i 
\\ 


\ 


Yj 


N 
N 
\ 
N 
N 
N 


1K, 


OW 
OX KA 


Ys 


“ 


S 


Yj 


La? 











NN 
Ni 
NT 














*y 


Y), 


AWN 5 I 








‘te 
nti: 


oy 


Y 


, 


4 


\ 


Y 


ey 


y S 
SASS 
eel 








SN 








LZ 


> 


SS 








SS 


\ 
\\\ 


piste wr « 
SSNS 
ser 


EET 





SS 


Ld 

















20, ~ 


FIGURE 





3394 


to leak back into the cylinder to relieve 
the tension, 

The inventor has dropped the idea of an 
actual gas release apparently, but as prac- 
tice has shown that such release cannot 
be dispensed with, it stands to reason that 
the increased leak-gas pressure will event- 
ually procure a passage through the re- 
mainder of the stuffing box and finally es- 
cape at the outer end. On the other hand, 
if the first set of packing allows a com- 
paratively free leakage of gas from the 
cylinder into chamber G, and from G back 
into the cylinder, this part of the stuffing 
box will soon become hot and destroy the 
packing. In addition there are other im- 
portant reasons which eliminate the pos- 
sibility of the practical utility of the con- 
struction. The writer doubts the practical 
success of any high-pressure stuffing box 
constructed on the theory of a check of 
the oil pressure on the gas and the gas 
pressure on the oil alone. ‘The leak gas, 
which will inevitably pass into the stuffing 
box, no matter how efficient the packing 
may be, must be released from time to 
time, and it is up to the constructor to etm- 
ploy such means as are likely to reduce 
this leakage to a minimum. These means 
consist chiefly of a first-class, well-propor- 
tioned piston rod in connection with the 
most suitable packing as well as lubrica- 
tion, 


Air-Lift Pumping Plant of the Redlands 
Water Co. 


A test was recently conducted on an 
air-lift pumping plant in the irrigation 
works of the Redlands Water Co., Red- 
lands, Cal., to determine its efficiency. 
The works supply water to about 1,000 
acres of land, practically all of which is 
set out in orange groves. The supply was 
formerly obtained from the Bear Valley 
irrigation system, but during three 
months in the summer this system was 
unable to furnish water, and deep wells 
were sunk to afford a supply to cover the 
deficiency. The part of the works at the 
pumping plant before the installation of 
the air-lift system embraced four wells 
from 415 to 570 feet deep, a boiler and 
engine house, a receiving basin and a 
storage reservoir. One of the wells was 
operated by a centrifugal pump driven 
by an electric motor, one by a plunger 
pump driven by an auxiliary steam en- 
gine, the third by a centrifugal pump 
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driven by a steam engine, while the 
fourth was not in use. It was decided 
to replace these pumps and machinery by 
some system which would be adapted to 
the varying heights of the ground-water 
level and at the same time could be ap- 
plied from one plant to all four wells, 
which are 50 to 150 feet from the central 
point. 

The wells are sunk through strata of 
clay and gravel, which are very irregular 
in formation, the clay being encountered 
in pockets of varying thickness and at 
various elevations in the different wells. 
It was determined that the greater part 
of the supply was drawn from the upper 
part of the wells, and when the three that 
were in operation were being drawn upon 
at the usual rate the ground water-level, 
which usually stood within about 45 feet of 
the surface, was drawn down from 20 to 25 
feet. A drainage area of 1.54 square 
miles is immediately tributary to the wells, 
and it was considered that, if this local 
drainage basin alone supplies the wells, 
the present rate of extraction would 
lower the water plane. The depth of 
the ground water below the surface and 
the draft upon it is also dependent to a 
considerable extent upon the yearly varia 
tion of rainfall. Any system to be in 
stalled was required to be sufficiently flex 
ible to meet the varying heights of suction 
lift. 

The installation of a reciprocating 
steam pumping plant was not feasible, 
as the sinking of a large pump shaft con- 
nected to the various wells by tunnels 
was held to be comparatively imprac- 
ticable, owing to the gravelly nature of 
the soil and to the proximity of the tunnels 
to the storage reservoir. There was also 
liability, in case the shaft was sunk and the 
tunnels run, of the water plane afterward 
dropping below the proper suction lift 
of the pump. In this event, although the 
shaft and pump might be lowered, the 
tunnels could not be conveniently lowered. 

While  electrically-driven centrifugal 
pumps are adapted to conditions similar 
to those of this plant, the local high cost 
of electric power prevented their installa- 
tion. Power cost 2.5 cents per horse- 


power-hour for the motor that was al- 
ready in operation, making the cost per 
water horse-power-hour between 5 and 
7 cents, depending on the efficiency of the 
The separate engine required at 
centrifugal 


pump. 


each well by steam-driven 
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pumps was undesirable, and the high cost 
of fuel for a gas-engine plant made such 
an installation impracticable. 

An air-lift system operated by a central 
compressor plant was considered to afford 
the most economical means of meeting 
the situation, so the wells were fitted with 
air and discharge pipes, and a complete 
compressor plant installed. The dis- 
charge pipes vary from 4 to 7 inches in 
diameter and extend from 306 to 360 feet 
down in the wells. The air pipes, from 
1144 to 2 inches in diameter, reach down 
from 300 to 312 feet inside the discharge 
pipes. The plant is placed in a 40 by 46 
feet, one-story brick engine house, with 
a corrugated iron roof. A 16 by 5% feet 
oil-burning horizontal tubular _ boiler, 
made by the Murray Iron Works, of 
Burlington, Ia., supplies steam to the air 
compressor, made by the same company. 
It is a cross-compound Corliss compressor, 
with a 13-inch high-pressure steam cylin- 
der, a 14-inch high-pressure air cylinder, 
a 26-inch low-pressure steam cylinder 
and a 22-inch low-pressure air cylinder, 
all with a 30-inch stroke. The machine 
was designed to develop 190 indicated 
horse power when running at 85 revolu- 
tions per minute and 4 cut-off, steam 
being supplied at 125 pounds, and_ the 
engine operating condensing. Under 
these same conditions the compressor has 
a guaranteed capacity of 1,124 cubic feet 
of free air per minute compressed to 125 
pounds, which is equivalent to 938.83 
cubic feet per minute, when the com- 
pressor is operating at 71 revolutions per 
minute, the normal rate of operation. 
The air receiver is 3 feet in diameter and 
8 feet long, with shell plates 14 inch thick 
and heads 3 inch thick. 

A 2% by 4-inch Smith-Vaile triplex 
pump and a 4% by 3 by 4-inch Smith- 
Vaile duplex pump furnish water to the 
boiler. It is placed in a compartment be- 
side the receiving basin. The wells dis- 
charge into this compartment, and the 


water flows from it over a weir to the 
basin. The condenser consists of small 
brass pipes, with about 300 square 
feet of cooling surface, and as it is 
always submerged when the © plant 
is in operation, it forms a_ surface 
condenser without the usual cast-iron 
shell. A 6% by 10-inch  belt-driven 
vacuum pump is operated in  con- 
nection with it. An inclosed exhaust- 


steam feed-water heater is placed in the 
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exhaust main of the engine, and a hot 
well is also provided. The boiler is 
placed on concrete settings and all the 
machinery was set on concrete founda- 
tions. 

The test was conducted for 48 hours 
a few days after the machinery was in 
place, with normal conditions of opera- 
tion, the object of the test being to de- 
termine the amount of fuel used in each 
24 hours when lifting and discharging 
certain quantities of water, and not draw- 
ing the water plane below certain eleva- 
tions. The engine was run at 71 revolu- 
tions per minute, but toward the end of 
the test the speed was increased to 76 
revolutions per minute for 33 minutes, 
with a corresponding increase in flow of 
about 100 gallons per minute. Crude 
California oil was used in the burners 
under the boilers. The quantity of oil 
consumed was measured by noting the 
fall in two large storage tanks, whose 

Table of Conditions Existing During 48-Hour Test 


on Air-Lift Pumping Plant of the Redlands Water 
Co., Redlands, Cal. 





Pressure. - & = 
ks we 
= S = 
= 
} | | . 
Boiler, Ib. per sq. in...........+. 150.0 (146.7 | 142.0 
Air, comp. gauge, lb. per sq. in..| 94.0 | 90.98} 85.0 
Steam, in receiver, Ib. per sq. ip.) 14.5 | 12.45) 11.0 
Air, intercooler, lb. per sq.in....| 20.0 | 19.3 | 19.0 
Vacuum, in. of mercury ....... 25.25) 24.83) 24.5 
Well No. 1: 
Air pressure, lb. per sq. in....... 89.0 | 87.4 | 84.0 
Water, below surface, ft... ..... 109.0 |101.44; 98.0 
Well No. 2: | 
Air pressure, Ib. per sq. in...... 95.0 | 93.6 | 92.0 
Water below surface, ft.......... 93.0 | 90.37) 86.0 
Well No. 3: | 
Air pressure, Ib. per sq. in....... 90.0 | 87.03) 85.0 
Water, below surface, ft......... 116.0 |110.67| 99.0 
Well No. 4: 
Air pressure, lb. per sq. in....... 86.0 | 85.4 | 34.0 
Water, below surface, ft......... 105.0 |102.2 | 101.0 
Fuel consumption, bbl.pr.24hrs.| 17.2 | 16.3 | 15.7 
| 








Rate of pumping, gal. per 24 hrs —Maximum, 
8,280,824; mean of 48 hourly observations, 3,157,622 ; 
minimum, 3,131,395. 


capacity had been accurately determined. 
The flow of water was measured by a 
weir in the concrete wall between the dis- 
charge compartment and the receiving 
basin, and checked by noting the height 
of water in the basin, the quantity per 
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foot of depth in it having been previously 
obtained. 

The accompanying table gives the results 
of the test, only the maximum, minimum 
and mean values of 48 hourly observations 
being given. As may be seen from the 
table, the range of values in all cases was 
comparatively slight, the arrangement of 
the plant permitting unusually uniform 


conditions to be maintained. The test 
was conducted by Mr. T. S. Smith, as 
engineer for the Pacific Coast Manu- 


facturing Co., the firm which furnished 
and installed the machinery; Mr. O. K. 
Parker, as representative for Mr. J. B. 
Lippincott, consulting engineer, of Los 
Angeles, and Mr. James N. Clark, super- 
intendent of the Redlands Water Co— 
Engineering Record. 





Experience with Storage Air-Brakes 
at St. Louis. 


The storage air-brake system has been 
in operation on most of the cars of the 
United Railways Company, of St. Louis, 
since before the opening of the World’s 
Fair. This being the first large street rail- 
way to be equipped with the storage air- 
brake system, considerable interest at- 
taches to the performance of the storage 
air apparatus in actual service. It was 
thought by some that the compressing sta- 
tions might be a source of trouble in cold 
weather, as they are expected to run with- 
out an attendant on duty all the time. No 
trouble has been experienced on this score. 
An attendant visits each station every two 
hours. The heat liberated by the com- 
pression of the air is not sufficient to heat 
the compressing station in the cold weather 
and stoves have been put in the stations, 
which are looked after by the attendant on 
his regular visits, 

Almost the only difficulty experienced so 
far in the practical operation of the system 
is that the reducing valves on the cars 
have sometimes frozen up. The main 
storage tanks under a car carry air at 300 
pounds pressure. Air is fed through a 
reducing valve to the service reservoir 
from which the brakes are operated. The 
latter reservoir is kept at 45 pounds press- 
ure. If the reducing valve is frozen it 


may result in allowing an abnormal press- 
ure in the small service reservoir and the 
blowing of the pop valve in this reservoir. 
A frozen reducing valve can be thawed out 
by burning a newspaper or something sim- 
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ilar under the valve. On one line the re- 
ducing valves have been taken from under 
the car and put inside the car under a seat. 
This does away with the trouble. 
Another improvement made has been in 
the introduction of blow-off cocks on both 
the high and low-pressure storage tanks 
on the car, by which the water can be 
blown out. The original plans called for 
these cocks, but in the hurry of equipping 
the cars before the opening of the World’s 
Fair, the blow-off cocks were omitted in 
most cases and plugs were inserted. It is 
the intention to remove these plugs and 
put in blow-off cocks on all the cars, which 
will make it possible to drain off the 
moisture several times a day if necessary. 
As with any compressed-air apparatus, the 
most trouble from freezing comes when 
warm, moist weather is followed by a cold 
wave.—Street Railway Journal. 


Small Compressed Air Plants for the 
Small Monument Shop.* 


The rapid development of the use of 
compressed air in the stoneworking field 
has made it essential for all concerns, no 
matter how small, to install pneumatic 
tools in order that the work turned out 
may be done not only as economically, 
but as well as that of competitors. It is 
a well known fact that, aside from the 
matter of economy, carving and lettering 
done by pneumatic tools is cleaner and 
better, and handwork suffers in compari- 
son with it. So rapid has been the im- 
provement in compressed air machinery 
that to-day a granite and marble con- 
cern can equip a plant for even one pneu- 
matic tool that will cost no more, pro- 
portionately, per tool, to install and main- 
tain than the largest plants in Barre and 
Quincy. The writer has in mind a pneu- 
matic plant consisting of an_ electric 
motor, air compressor, receiving tank and 
one pneumatic tool, which cost less than 
one hundred and sixty dollars; and it 
is as efficient and durable as an air plant 
can be made. 

The owner of a pneumatic plant figures 
in actual practice that he is getting his 
lettering and carving done at from 30 to 
40 per cent. cheaper than he formerly 
did it by hand, depending on the pro- 


*Extracts from an article appearing in The Reporter 
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ficiency of the workman. Sellers of 
pneumatic machinery may sometimes 
make the claim that with an equipment 
of tools the work turned out in a shop 
will be doubled; but while it certainly 
is accelerated to about the percentage 
above stated, when it comes to doubling 
the actual amount of work done day in 
and day out, it may not be quite as rosy 
as the enthusiastic seller of tools claims. 
While a man with pneumatic tools may 
be able to cut two letters to the hand 
workman’s one, on a special trial spurt, 
it must be remembered that there is no 
gain in the time consumed in laying out 
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and cause the proprietor to hesitate a 
long time before putting in the money. 

The cost at which a one-tool plant may 
now be put in, makes it an absolute 
waste of money not to have it; the ad- 
vertising feature alone, in a small town 
especially, making up for all the interest 
on investment. The boss can spend his 
extra time hustling about for more busi- 
ness. 

In figuring how much power is re- 
quired to operate one or more pneumatic 
tools, a good rule to follow, providing 
the compressor is made suitable for the 
power, is one horse-power for each tool 
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the work, moving the stones, lighting 
pipes or taking chews of tobacco; so 
that the actual average superiority will 
be found around 30 to 40 per cent. But 
this is enough to make it pay. 

The man who got along with one let- 
terer, occasionally turning in himself 
and cutting an inscription when the rush 
was on, has generally hesitated about put- 
ting in pneumatic tools on account of 
the first cost and the continual cost for 
maintenance and power. ‘The first cost 
of the plant was anywhere around $300 
to $600, the power a dollar a day and 
repairs and oil about $15 to $25 per year, 
so that interest on the extra expenditure 
would pay the wages of an extra man 
three or four weeks during the busy time, 


NO. I. 


used. Even this consumption can be re- 
duced a little if the proper compressor 
is installed. 

Exhaustive tables may be consulted, 
showing the number of cubic feet of free 
air consumed per tool per minute, and 
the number produced by a certain com- 
pressor with a certain power back of it, 
but they will all be found to work out to 
about the one-horse-power-per-tool basis 
when it comes to actual work in the 
average shop with the average tool. 

The principal item for consideration in 
the installation of a small pneumatic 
plant is the power, for on this depends 
the success of the plant, and the selection 
of the proper power must depend on local 
conditions. Electricity, of course, is the 
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most convenient where it can be had all 
day and where its cost is at all reason- 
able. The local electric companies will 
usually attend to the installation of the 
motor and its maintenance’ without 
charge, in some cases even furnishing 
the motor free or at a nominal rental; 
and this freedom from responsibility on 
the part of the owner is of considerable 
importance. In most cities and towns 
the cost of electricity is quite reasonable, 





locations, for towns where there may be 


no electric service, or in cases where the 
shop is located at a cemetery, a mile 
or so away from the nearest terminal 
of the electric service. There are many 
good makes of gas engines and many 
more poor ones, and first cost in a gas 
engine should be the last consideration. 
A good gas engine properly installed will 
cost very little to operate. For instance, 
a marble and granite works in Massa- 








ILLUSTRATION NO. 2 


and even if slightly in excess of other 
kinds of power, in the long run it is the 
most economical. Besides, the first cost 
of the motor is considerably less than a 
gas or gasoline engine, and liability of 
accident, failure and consequent loss 
much less. 

The gas engine to-day is more gener- 
ally used than any other power, the fuel 
being either gas or gasoline. And they 
are available in even the most isolated 


chusetts has an 8 horse-power gas en- 
gine which operates a_six-tool com- 
pressor, rubbing bed and grindstone con- 
tinuously nine hours a day, and with dol- 
lar gas costs less than 90 cents per day 
to operate the plant. A good gasoline 
engine will cost about the same, both for 
first cost and subsequent maintenance. 
Considerable improvement has _ been 
made in kerosene engines during the 
past several years, although the writer 
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has no actual data of performance at his 
command, but there is no reason why 
a kerosene engine should not be used ex- 
tensively, as kerosene is a cheap, safe 
fuel and does not evaporate like gaso- 
line. 

In installing a gasoline engine care 
should be taken to inquire into the in- 
surance regulations governing in the 
locality where it is to be used, as in 
many places these require that all supply 
of gasoline be kept outside the building 
insured, unless the engine be so con- 
structed that the liquid is contained in 





get into the wearing parts of the ma- 
chinery and do great injury. 

If a compressor is installed that has 
the bearings exposed, as in the ordinary 
steam engine, it is almost a_ necessity 
that it be housed, in company with the 
gas engine that drives it, in a separate, 
practically dust-proof room, or a_ sort 
of large cupboard-like space may be 
partitioned off in one corner of the shop, 
fitted with glass so that the machinery 
can be kept under observation from time 
to time without going in. Where a 
motor and belt-driven compressor are 
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the cast-iron bed of the engine, as in 
some makes. The oil engine is not sub- 
ject to these requirements. 

In the selection of a compressor and 
power to operate it, the possibility of 
future requirements must be taken into 
consideration, for it is always expensive 
to discard a compressor that has grown 
too small and purchase a larger one. It 
is also well to inquire thoroughly into 
the construction and efficiency of the 
many types offered for sale. A_ stone 
yard is not an ideal place for the opera- 
tion of machinery of this kind, as grit 
and dust is ever present, and is liable to 


used, the motor can often be set on a 
stout platform built up near the ceiling, 
with the compressor under it and the 
tank in any convenient place—sometimes 
laid on brackets up near the ceiling or 
stood in a corner of the cutting shop it- 
self. Never buy a compressor because 
it is cheap, and be extremely wary of 
second-hand machinery unless it is posi- 
tively known to be in first-class condi- 
tion; though sometimes good bargains 
may be picked up in this way. The profit 
in an air plant is in the economy of 
maintenance and its uninterrupted opera- 
tion, though even if it stood idle the rest 
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of the year, the small plant will pay on and has used since; and competition 
good returns in the busy time around has brought the prices down to where 
Decoration Day. they are very reasonable indeed. 














? 
ILLUSTRATION NO. 4. 
There are now quite a number of ex- Illustrations Nos. 1 and 2 show a plant 
cellent makes of pneumatic tools offered consisting of a 3 horse-power gasoline 
for sale, their choice depending mostly engine, a 4 by 5 inclosed self-oiling com- 
| 
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ILLUSTRATION NO. 5. 


on the opinion of the men who are to pressor and two pneumatic tools. The 
operate them, the only tool on earth, to owner of this plant proudly says that 
the workman, being the one he learned people tell him he has the finest equipped 
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pneumatic plant for its size in the coun- 
try. Both the engine and compressor are 
of sufficient capacity to add another tool 
should the owner’s business increase suff- 
ciently to require it. ‘This plant cost in 
the neighborhood of three hundred and 
twenty-five dollars, and it is certainly a 
model one. 

Illustration No. 3 shows a 5 _ horse- 
power gas engine and a 6 by 6 com- 
pressor, having a capacity of five pneu- 
matic tools. 

Illustration No. 4 shows a single, self- 
oiling compressor of capacity for one to 
three pneumatic tools. This. compressor 
has been designed especially for this ser- 
vice. 

Illustration No. 5 shows a duplex, self- 
oiling compressor, made in sizes from 
two to eight tools capacity. It is mounted 
on a heavy sub-base, necessitating only 
a very inexpensive foundation. 

Illustration No. 6 shows a duplex, self- 
oiling compressor direct connected to a 
motor. 

Illustration No. 7 covers a plant consist- 
ing of a 3 horse-power gas or gasoline en- 
gine, compressor of sufficient capacity for 
two or three tools. To operate this plant 
continuously at full capacity requires 
three pints of gasoline per hour. The 
engine is equipped with a very efficient 
fuel governor and with intermittent ser- 
vice, as is the case with pneumatic tool 
work in the small shop, the fuel con- 
sumption actually runs _— considerably 
under three pints per hour, The engine 
is equipped with electric igniter and the 
plant as a whole is a model one. A four, 
five or six-tool plant can be equipped in 
exactly the same manner. 





Air Consumption in Machine Drills. 


One frequently hears the expression, 
20-drill,” “ 50-drill,” “60-drill” air com- 
pressor, and other varying terms which 
are taken to express the number of drills 
which such a compressor is capable of 
actuating. These expressions are quite 
misleading, although it may be occasion- 
ally that they are based more on actual 
capacity than on theoretical capacity. This, 
however, is the exception. But there is 
one gratifying thing about the misleading 
expressions, and that is that the estimates 


“ 


of air drills thus given is always lower in- 
stead of higher than the actual capacity of 
the compressor. 

These expressions, by means of which 
it is attempted to describe the capacity of 
an air compressor, are generally based on 
the old theory that it requires 100 cubic 
feet of air to actuate an air drill for one 
minute. On this basis a compressor sup- 
plying 2,000 cubic feet of air in one minute 
would be called a 20-drill compressor, 
3,000 cubic feet a 30-drill compressor, 5,000 
cubic feet a 50-drill compressor, 6,000 
cubic feet a 60-drill compressor, and so on. 

Continuous Michigan copper country 
practice, however, has demonstrated that 
it does not require more than three-quar- 
ters of that amount of air to actuate an 
air drill in the rock which is mined here 
Naturally the conditions always depend 
upon the efficiency of the system supplying 
the air, and particularly upon the amount 
of leakage in the pipes. But with the alert 
mining captains on guard all the time, 
these leakages are generally at a minimum. 

At one test which was made in a copper 
country mine over a continuous period, so 
that all normal conditions could be taken 
into the calculations, it was found that the 
air drills each required 66 cubic feet of air 
per minute. It is quite likely, however, 
that when this test was being made un- 
usual vigilance was exercised in keeping 
all leaks and waste as low as possible, and 
the test may be said to have been made, 
in a measure, under ideal conditions. 

Therefore, taking all things into consid- 
eration, and letting the average extend 
over the entire copper country, in all kinds 
of rock and in all kinds of mining condi- 
tions, the average figure may be said to 
stand very close to 75 cubic feet of air per 
minute for each drill. Generally practice 
demonstrates that this figure is not far 
from correct. . 

It is quite natural, with the constantly 
increasing economy which is being prac- 
ticed, and the constant betterment in all 
lines of mining practices, air drilling along 
with the rest, that the amount of air re- 
quired to actuate a drill should be reduced. 
And therefore the standard of 100 cubic 
feet of air per minute, which is still re- 
tained theoretically, was at one time very 
nearly correct. 

Another thing that has tended to throw 
out the old standard and establish a new 
one is the great increase in the capacity 
of the compressors. Take a small com 
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pressor, even to-day, and the old standard 
will be much closer to the correct one 
than the new. Therefore, since small 
compressors were the rule rather than the 
exception in the earlier days, while now- 
adays one does not often see a compressor 
in a regular producing mine with a ca- 
pacity of less than 2,000 cubic feet of air 
per minute, it is easy to understand that 
the introduction of large compressors has 
effected a gradual reduction in the amount 
of air required per drill. 

lor example, a small compressor with a 
capacity of, say, 300 cubic feet of air per 
minute would not be capable of actuating 
probably more than two drills, since the 
general losses would be almost as heavy 
as in a compressor with a capacity of ten 
times that amount of air. This estimate 
is only an approximation, but assuming it 
to be correct, the loss through leakage and 
other causes in the compressor would be, 
say, 100 cubic feet of air per minute. This 
would be cut off one drill in a 300- 
cubic-foot compressor, and thus reduce its 
capacity one-third. But it would also cut 
off only 100 cubic feet of air per minute 
in a 2,000-cubic-foot compressor and re- 
duce its capacity by such loss only one- 
twentieth. So when the capacity of the 
compressor is gradually increased to 3,000, 
5,000, 6,000 and even 10,000 cubic feet of 
air per minute, as is the case in a number 
of air compressors in the copper country, 
the loss by leakage and other cause is 


loss 


seen to become almost infinitesimal in 
proportion to the amount of air com- 
pressed. 


Therefore it need not be surprising to 
read frequently of a compressor rated at 
60 drills carrying probably 75 or 8o drills. 
An understanding of this misconception 
may set many people right who formerly 
could not see how a compressor could run 
so far above its rated capacity. 

An interesting story is told of two manu- 
facturing houses which went into com- 
petition for the erection of an air com- 
pressor in the copper country about four 
years ago. ‘This compressor was to actu- 
ate a given number of drills. One of the 
houses understood the requirements of a 
copper country air drill, and was figuring 
its compressor on the basis of 75 cubic 
feet of air per minute for each drill. The 
other house held to the old standard of 
100 cubic feet of air per minute, since at 
that time the reduced consumption in the 
copper country had not become generally 
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known, and is in fact to-day known only 
to those professionaly engaged in lines 
which have brought it to their attention. 

Hence when the bids were opened there 
was a wide discrepancy in the estimated 
cost of erecting the compressor by the 
two companies. This occasioned some 
surprise on the part of the mine manage- 
ment, but when the details were looked 
over it was discovered that the higher 
priced competitor had figured on much 
larger air compressing capacity than the 
lower priced competitor. The manage- 
ment, seeing this difference, did a little 
figuring itself, and as a result came to the 
conclusion that the higher priced people 
were giving more for their money than 
the lower priced people. Therefore all 
bids were rejected and new bids were 
called for on the basis of a compressor 
which would supply a given number of 
cubic feet per minute instead of a com- 
pressor which would actuate a given num- 
ber of drills. The result of the second 
competition was an underbidding on the 
part of the formerly high priced people, 
which landed the contract—Mining Ga- 
sctte (Houghton, Mich.). 


Air Lift Pumps.* 


The air lift pump is gradually forcing 
its way into use, though it possesses the 
disadvantage of requiring considerably 
more power to work it than is required for 
plain lift pumps. The particular and pecu- 
liar advantage of the air-lift pump lies in 
the fact that it does its work without a 
single piece of moving machinery being 
placed below the surface of the earth, and 
it can be worked at any reasonable dis- 
tance from a central source of power. 

For the sake of those who are not 
acquainted with this pump, a brief de- 
scription may be given of the principle on 
which it works, and this will readily be 
understood by the aid of the sketch. 

Let it be supposed that WV is the liner 
of an artesian well in which when no 
water is being pumped, the rest level of 
the water is at RL. Calculation of the 
yield shows that when a given quantity 
of water is being drawn from the well, 
the water level will stand at WL. Then 
x is the head which yields the given flow. 
As the flow of water varies with the 
square root of the head of supply, the out- 


*By W. H. Booth, in the Hlectrical Review (Eng.). 
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put of a well is determined from 
Yt: yy, where y is the value of x for 


some known and actually tested rate of 
yield. Having found y, we can then fix 
the value of x very approximately. 

A rising main M is inserted down the 
borehole to a depth d, below the yield level 
IVL. Inside this pipe a small pipe, A, is 
carried down to the same depth. If the 
pipe 4 were filled with oil, the level of the 
oil would stand above the rest level RL 
of the water about 20 per cent. of the 
distance, D, before any oil escaped at the 
perforations at the base of pipe A. By 
continuing to pour in oil, it would escape 
at the perforations, and would rise in 
drops through the water in the annular 
space between the two pipes A and M, 
forming a column of mixed oil and water 
of a mean specific gravity less than water. 
Therefore the liquid in this annular space 
would rise above the level RL, and if it 
could flow away at that point to which it 
rises, we could draw water out of the 
well ‘simply by pouring oil down the pipe 
A, sufficiently quickly for the oil to form 
a series of water-separated plugs in the 
pipe M. 

What we have done is simply to pro- 
duce a liquid column of less specific 
gravity than water, and the solid water 
column balances a greater length of the 
liquid of lighter specific gravity. Using 
the same apparatus, we pump air down the 
pipe A. The air forces out the water, and 
finally escapes at the perforations, com- 
pressed to the pressure equivalent to a 
head of water, D. The air compressor 
must thus be capable of getting up a press- 
ure in pounds per square inch equal to 


0.43 D where D is_' measured in 
feet. Escaping into the pipe M, the 
air forms itself apparently into plug, 
with plugs of water alternating. As 


the air rises, it expands as the press- 
ure upon it becomes less, and the plugs 
lengthen and do work in lifting the water 
equivalent to the work done in compres- 
sing the air, less the heat of compression 
which is lost. If the outlet of the rising 
main is at O, we must then have the 
united length of all the water plugs in 
the height H of rising main, less than the 
height d between the foot-piece and the 
level WL at which the water now stands, 
for it will fall the distance + during pump- 
ing—that is to say, the pressure of the 
solid column of water d must exceed that 
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of the mixed column H before we can get 
an outflow at O, 


This is said to be — in pré —_ 
when the height d is from 1.5 k to 2 

lf, for argument, we assume d = 2 k, 
then the length of air- aoe in the samen 
H must be more than the length K. If 
just of the length K, the outer column d 
would only just balance the inner column 
H, and there would be no flow. The 
weight of the air-plugs may be neglected. 


In the pipe M, up which the air and 
water escape, the air starts from the 
bottom at the absolute pressure p = 0.43 d 


14.7, and it escapes practically at 
atmospheric pressure at the discharge 
point O, its last remnant of pressure being 
converted into projectile energy of the 
water which is shot out at some velocity. 

As the air has to travel up the iron pipe 
with the pumped water, it can safely be 
said that the expansion will be isothermal, 
the expanding air taking up heat all along 
its path, and the mean pressure in the 
length HY must, therefore, be p 
1 -++ hyp log r 
——_—__—_——,, where p is the initial press- 

y 
ure=0.43 d + 14.7, and r is the number 
of expansions or the number of atimos~ 


“~\ 


pheres equivalent to p. Thus r 1+ 
0.43 d d 
———————, or very nearly 1 + ——. 
14.7 34 
Thus, if we find a value for d 68 it., 
we have p = (68 X 0.43) + 14.7 = 44.13 
20.4 
then r == —— + I = 3 atmospheres, and, 
14.7 


of course, 3 expansions in escaping: 

As the value d will always be given in 
feet, the mean air pressure in the rising 
main may be found by a formula based on 
d, and this we may write— 


(1+ lose (1+ gr) } 


Mean pressure = p- 144 \ 
84 


For the assumed value of d = 68 feet 
this becomes 44.1 
= nearly 81 lbs. 


(1+ loge 3) Pot et wok. 
| e or 44.1 =; ) absolute. 


i 3 


Practically, the air will in this case 
occupy a bulk fully double its normal, and 
as we have found that it must fill a length 

: K of the rising main, we must pump in 
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fully double this air when measured at 
nermal atmospheric pressure. 

In other words, if d = 2 k the bulk of 
atmospheric air forced in must be the 
same as that of the water it will raise. 
Frictional resistances and the residual or 
final energy in the escaping water and air 
all go to reduce the efficiency and render 


it necessary to force more air than the 
above calculation shows to be a_ theo- 
retical minimum. 


The difficulties and desirabilities of the 
system are as follows:—Except in very 
copious wells the value of x is quite con- 
siderable; it may be as much as 50 feet in 
a London well. In starting to pump, the 
air pressure must overcome the pressure 
of a head of water = p, but as soon as flow 
is established the water level begins to 
fall until it reaches the supply level, /, 
and the pressure of air at the compressor 
of course falls by the equivalent of x, and 
the power to compress the air is cor- 
respondingly reduced. The driving power 
may sometimes be necessarily much 
greater than is needed during pumping, and 
where the yield drop, x, is large the plant 
outlay is made somewhat excessive. 

Though the air expands isothermally, 
it cannot so readily be compressed on an 
isothermal, because the exposed surfaces 
of the compressor bear a much less ratio 
to the air volume than does the surface 
exposed in the rising main. Practically, 
the expansion takes place at 50°, this being 
a degree or two colder than all artesian 
water supplies from ordinary depths. 

In the adiabatic compression of air the 
heat in foot-pounds generated in com- 
pression from po» to p is— 

: —— ) 

sadel ) ( e) y —1 ( where y = 1.408 
Y 1 A\po \ 
A 53.15 to, Po and p are respectively the 
absolute atmospheric temperature, the 
atmospheric pressure and the reservoir 
pressure. 

The heat generated increases the volume 
of the compressed air, and would be all 
recovered if the air were made to expand 
without being cooled down. 

In Figure 2, if OV, be the curve for 
compression of air isothermally, OV, will 
represent its adiabatic compression, and 
its final volume become VV’, instead of 
VV». The difference represents work 
wasted and to be economized by cooling 
the compression cylinder. 
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By means of compound compression or 
stage compression with good intermediate 
cooling, the efficiency of compression is 
much improved. Thus where p = 4 at- 
mospheres, the efficiency of one ‘stage 
compression and expansion is .669, of two 
stage .817. At 50 atmospheres the num- 
bers are .322 and .567, with a three stage 
efficiency of .685, showing considerable 
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the actual curve in Figure 2 will lie 


between the other curves, because some 
cooling goes on during compression. The 
probable curve is shown dotted. At six 
atniospheres the loss of ideal adiabatic 
compression is about 25 per cent., and an 
ideal two-stage compression has about 12 
per cent. loss. Both these losses are 
reduced by cooling, but cannot in ordi- 
nary practice be brought down to the line 
VV. Inan artesian well, with practically 











3406 COMPRESSED AIR. 


isothermal expansion, the volume of air 
which starts at |], will expand along the 
isothermal ]7, O, simply because it 
absorbs heat from the water. Did it not 
absorb heat a volume = I|']",, would be 
necessary, expanding along the curve 
V,O. Therefore, in the air-lift pump, 
though there is the usual loss, due to 
partially adiabatic compression, some of 
the work of raising the water is actually 
obtained from the water itself in the form 
of heat. 

The higher the pressure necessary, or 
the greater the height A in Figure 1, the 
greater will be the benefit of stage com- 
pression. A second disadvantage of air- 
lift pumps is the large ratio of d: A that 
is necessary. This disability is serious 
when the depth A is great. In London 
the depth A is often as much as 150 feet. 
If K is measured from the surface and d 
= 2 x, the height H must be 3 K = 450 feet. 
A London artesian well only requires to be 














Fia, 2. 


from 300 to 400 feet in depth, so that with 
the above conditions the necessary depth 
for yielding the water supply is less than 
that for the pump. At the works of the 
South London Electric Supply Co., which 
are rather beyond the so-called London 
basin, the level RL is only about 70 feet 
below surface, and the additional head, 
4, necessary to give the yield was only so 
much as permitted of the pump extending 
about 320 feet below surface, while, at the 
same time, K was measured from a point 
nearly 30 feet above surface. The pump 
in fact, delivers to the raised tank. 

The advantages of the air-lift pump are 
as follows:—First, there is nothing but 
plain pipe down the bore-hole. Secondly, 
the machinery may be any distance away 
from the bore-hole so long as the air pipe 
is tightly jointed. Thirdly, the maximum 
yield of a well can be got out of a smaller 
and cheaper hole. The yield of a deep 


well pump is the measure of the capacity 
of the bore-hole, and a 6,000-gallon pump 
calls for a 1o-inch lined hole, whereas the 
same yield can be got out of a 6-inch or 
less hole by the air-lift system. 

The arrangement of Figure 1 may be re- 
versed, air being forced down the pipe M 
and water rising up the pipe 4, or the air 
pipe may be independent and_ carried 
down alongside of the rising main with 
a turned-up nozzle, as in Figure 3. 

As in many cases the pipes are carried 
down past some or all of the water bear- 
ing horizons, care should be taken that the 
outside diameter of the largest pipe is 
sufficiently less than the diameter of the 
bore-hole to permit the water to descend 
and reach the foot piece or the yield may 
be crippled. By noting the pressure gauge 
on the air reservoir, there can be found 
from its maximum reading whether any 
change in the height D occurs. Similarly 
the gauge tells when pumping is going on 
steadily, what is the height d, and con- 
sequentiy the value of x =p —d. If vis 
found to be less than anticipated, an 
economy of power may be effected by 
reducing the total depth H which should 
be a minimum. If the yield of a well is 
insufficient for the size of pipes employed 
the working will be spasmodic, and if 4 
has been made the rising main, as it per- 
haps had better be, its diameter may with 
advantage be reduced. <A rising main too 
large for the flow of water will fail to act 
altogether, for the air plugs will break and 
release the water which will fall back. 
A certain velocity of flow is necessary to 
maintain perfect action. 

There are within 30 miles of London 
large areas of watercress beds supplied 
from artesian wells. The trade is profit- 
able where the well flows freely through 
the winter, because the water is warm. 
51°, and the cress can be grown in winter 
by its aid. There are many wells which 
now stand a few inches only below the 
overflow point. The application of air lifts 
to these wells would be cheap. An im- 
mersion H of very small amount would 
alone be necessary, and would demand 
very little power to produce a copious flow 
of water. This is an industry not hitherto 
tapped by power distribution, because the 
importance and magnitude of the industry 
are unsuspected. As an example, a well is 
required to yield 10,000 gallons per hour 
by itself or in company with others. Its 
natural head is 1 foot down, representing 
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100,000 foot-pounds of work, and failures 
to flow are common with only 2 inches or 
4 inches of short head. The power is thus 
oy horse-power net, or, say 4 horse- 
power after liberal allowance. 

As £100 may easily be expended on 
cleaning and replanting a frost-killed bed, 
it is clear that the subject is of moré than 
trivial importance, especially since the 
overflowing wells about London have been 
reduced below flow level by the operations 
of the water companies, sworn statements 
of the water companies to the contrary 
notwithstanding. 


Power Required for Air Lift. 


The following data may be of interest 
to readers who have to deal with the air 
lift, says A. H. Goff, of Roswell, N. M., 
in the Engineer. For the proper working 
of an air lift a certain amount of sub- 
mergence is necessary. For the most 
economical and efficient results a submerg- 
ence of 60 per cent. should be used. That 
is, 60 per cent. of the total length of the 


RATIO OF WATER TO AIR REQUIRED. 


For Lifts not 
Exceeding 


100 feet ¢ vols. of air to water 
125 feet 74% vols. of air to 1 of water 
150 feet 9 vols. of air to 1 of water 
175 feet 10 vols, of air to 1 of water 
200 feet 12 vols. of air to 1 of water 


25 feet 2 vols. of air to 1 of water 

50 feet 3 vols, of air to 1 of water 

75 feet 4% vols, of air to 1 of water 
1 


= 


VOLUME OF FREE AIR, AIR PRESSURE, SUBMERGENCE 
AND HORSEPOWER. 


Free Air 


Lift, Submerg- Air Per Min.) I. HP. 
Ft. ence, Ft. Pressure. Cu. Ft. Per Gal, 
Per Gal. 
| 
25 38 17 | 0.3 0.0184 
0 75 33 0.4 0.0426 
75 113 49 0.6 0.0828 
100 150 65 0.8 0.1320 
125 188 82 1.0 0.1910 
150 225 98 1.2 0.2544 
175 268 115 1.4 0.3150 
200 300 130 | 1.6 0.3808 


water discharge pipe should be below the 
water level in the well when pumped to 
its full capacity. For instance, let us as- 
sume that in a well 200 feet deep when 
pumping the water sinks to 40 feet below 
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the surface of the ground, and it is desired 
to lift the water 20 feet above the surface 
of the ground. This gives a length of 
pipe 60 feet to the water level in the well, 
and as this does not include the sub- 
merged part of the pipe it is only 40 per 
cent. of the total length of water discharge 
pipe, the total length will, therefore, be 
60 feet plus 1%4 times 60, or 90 feet sub- 
mergence, making a total length of 150 
feet of water discharge pipe. 

It is not safe, unless under very favor- 
able conditions, to figure on raising the 
water by the air lift system more than 200 
feet above the lowest water level in the 
well. Nor is it always safe to extend the 
horizontal discharge more than 500 feet, 
as the air lift is not adapted to pumping 
horizontally to any great distance, unless 
reinforced by a pneumatic direct pressure 
pump, or an ordinary piston pump, either 
of which, however, could be operated by 
compressed air from the same pipe that 
supplies the well. 

Suppose, for instance, that it is desired 
to lift 120 gallons of water 1oo feet high 
per minute. It will be seen by the above 
table that this will require 150 feet sub- 
mergence, thus making 250 feet of water 
discharge pipe, 65 pounds air pressure, 96 
cubic feet of free air per minute and a 
compressor developing 15.84 horse-power. 





New Drill Sharpener. 


Machine drill sharpening on the Rand 
has, by reason of the large number of 
jumpers used daily, assumed a weighty 
aspect in the economics of the mines. A 
machine that will effect a saving of 45 
per cent. in labor and 25 per cent. in fuel 
represents a valuable addition to the 
blacksmith’s shop. On Thursday last an 
inspection of such a device was afforded 
in the shape of the machine manufactured 
by Ryder Bros., of Bolton, England, under 
Lightbody’s patents, at the Langlaagte 
Deep Gold Mining Company. <A contract 
has now been entered into with the Rand 
Mines, Ltd., after a seven weeks’ trial. 
Another machine is being placed in the 
same shop (one of 7o-drill capacity). 
Further orders have also recently arrived 
from Western Australia, and a continu- 
ance of these favors is justifiably antici- 
pated if the efficiency noted is maintained. 
An idea of the speed that can be attained 
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is evident from the following results of 
the two last tests: 


‘ Average No. 
SI col Time. of drills per 
Sharpened. minute. 

220 5 hrs, 52 min. 2.3 
620 - os 2.5 





A good drill sharpener with boys by 
the old manual methods may get through 
200 drills per diem, whereas this machine 
can sharpen 1,400 in a ten-hours’ shift. In 
each of the above trials the sharpener was 
held up for bits waiting on the fires. 

Two large forges are necessary to keep 
the machine going, and two white men 
and four natives. Instead of being 
squeezed the drills are hammered, and 
loss of steel through trimmings is minim- 
ized. 

This Lightbody machine performs its 
own shanking and forging throughout 
from octagon steel, and it is not necessary 
to have the star steel ends which are 
usually welded on to the bar. The ability 
to form the cutting edge out of octagon 
steel does away with the necessity for 
welding. 

The machine is compact in form and 
performs four distinct operations. First 
may be noted the “ fullering.” ‘This part 
of the machine consists of a series of 
rotary “fullers” revolving at a speed of 
4,000 feet per minute, and delivering about 
1,900 blows per minute. The action of the 
“fullers” is to draw out the centre of 
the bit and to place the steel well out on 
the worn corner. In short, the object is 
the same as that effected in what is known 
as “ peening ” when drills are being sharp- 
ened by hand. After the bit has been well 
sharpened in these “fullers”’ the operator 
takes it to the dolley. 


The second phase of the process reveals 
a particularly ingenious mechanical de- 
vice. There is a movable anchorage ad- 
justable to all lengths of drill, and the 
drill is firmly held up to the dolley or 
shaping die. At the other side of the die 
is a hammer with a horizontal travel. 
This hammer is brought into operation 
automatically as soon as the drill is in 
position; it moves by means of a crank 
shaft action, and the belt is thrown on 
to the fixed pulley by means of an arm 
working in conjunction with the dolley 


block. The hammer head works very 
rapidly. 

The third process is known as swageing. 
After dolleying the drill is taken to the 
swageing frame, which keeps the cruci- 
form section of steel correct when old 
drills are being sharpened, and in the 
case of new drills being made from octa- 
gon steel, hammers up the cutting end 
into star shape. In this frame are four 
sledging dies actuated by plates on the 
inner periphery of a conical wheel. Here 
something like 510 blows per minute are 
delivered. The wheel is so constructed 
and connected with the anchorage that a 
correct section is automatically provided 
tor. 

After the sledging process the drill is 
placed in the sizing frame, which brings 
the “wings” of the drill bit to the cor- 
rect size. These sledges are connected 
with the anchorage so as to automatically 
adjust the size of the drill according to 
its length. This arrangement insures that 
every drill will “follow” when it is put 
to do its allotted work in stope or drive. 
The drill is now practically finished; it 
is merely subjected to a final dolleying 
and then placed in the tempering bath. 

The Lightbody machine has been work- 
ing for seven weeks at the Langlaagte 
Deep, and working half time it has sharp- 
ened all the drills for thirty rock drills. 
The shape of the drill bit as turned out by 
the Lightbody machine is a special feat- 
ure, approximating, though in exag- 
gerated form, to a Maltese cross. That 
is to say, the wings are narrower near 
the centre of the drill than at the cutting 
edge. This is the reverse of the usual 
style. Bits made in this way are said to 
cut more rapidly on account of the easier 
clearing of the powdered rock. It is also 
worth noticing that the number of drill 
bits required for these thirty machines 
has been reduced by 150 in seven weeks 
3etter hammering, and the fact that the 
steel has not to be heated to so high a 
temperature, are the main cause of this.— 
South African Mines. 





A Test of an Air-Lift Pumping Plant. 


The Ingersoll-Sergeant Drill Company 
reports the following results secured in a 
test made recently on a Pohlé air-lift 
pumping system installed in a large South- 
ern brewery. The compressor furnishing 
air was an Ingersoll-Sergeant Class “E” 





) 











machine, size 10 inches by 10 inches, and it 
was run at a speed of 100 revolutions per 
minute, corresponding to a piston displace- 
ment of 89 cubic feet of free air per min- 
ute. In this test the air and water pipes 
were lowered to a depth of 167 feet below 
the surface for the purpose of cleaning 
out an accumulation of about 33 feet of 
sand and dirt which had gathered at the 
bottom of the casing. ‘This necessitated 
the very deep submergence and accounts 
for the unusual air pressure required at 
the compressor. After the well has been 
cleaned out thoroughly the pipes will be 
raised until a depth of about 08 feet is 
reached, when an air pressure of 40 or 45 
pounds will deliver the required quantity 
of water. The details of the test are as 
follows: 
Original depth of the well... .223 feet 
Depth of the well when the 

test was made..............183 feet 
Diameter of the well casing... 7% inches 
Standing water level......... 14 feet 
Drop in level when pumping.. 21 feet 
Lift above the surface........ 8% feet 


Total lift from lowest water 

level, when pumping, to the 

point of discharge.......... 44 feet 
Depth through which water 

and air pipes were low- 

NORD serene o SRE RS wood ane SOLON. 167 feet 
Submergence seas 74 percent. 
Quantity of water lifted (per 


..264 gallons 
68 pounds 
60 pounds 


minute) . 
Air pressure at starting. 
Working air pressure......... 


Diameter of water discharge 

AMM. Gistars ad. es Cae oeys 3% inches 
Diameter of air pipe......... 14 inches 
Horizontal distance from re- 

ceiver to well..............246 feet 


Notes. 


The New York Air Brake Co. has re- 
ceived a contract to supply the air brakes 
for the Rock Island system for a period 
of several years. 


The Rand Drill te: 7 is 
terly known as dir Power. The first 
number appeared in January. It con- 
tained descriptions of Rand machinery 
and other information of interest. 


issuing a quar- 


United States Senator Foraker has 
offered an amendment to the Post-office 
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appropriation bfll adding $100,000 for 
pneumatic tube service in Cincinnati, 


Cleveland and other cities of that class. 


Among the recently incorporated com- 
panies is the Elevator Air Brake Co., of 


Chatham, N. Y., with a capital stock of 
$250,000. The directors are LeRoy 
Clark, A. H. Meech, I. H. Lehman, New 
York City. 


The Pneumatic Tube Co., of Missouri, 
is attempting to secure a franchise in 
St. Louis to construct and maintain a 
system of pneumatic tubes under the 
streets for carrying and distributing mes- 
sages and packages. 

A leaflet, entitled “Baby Compressors 
for Air or Gas,” has just been issued by 
the Rix Compressed Air and Drill Co., 
of San Francisco, Cal. It describes 
briefly some of the different types of Rix 
compressors and varied duties for which 
they can be used. 
Kerbaugh & Co., railway contractors, 
have established a compressed air plant 
in an old factory building at Safe Har- 
bor, Pa. The plant will supply air for 
running drills and other tools needed in 
contract excavation work for the Penn- 
sylvania Railroad. 

The Philadelphia Pneumatic 
of Pennsylvania, has been incorporated 
at Camden, N. J., with a capital of $1,- 
000,000, to take over the business of the 
Philadelphia Pneumatic Tool Co. The 
incorporators are Julius Keller, C.F. 
Binkley, C. S. Bell ana M. D. Aber. 

The issue of the Engineering Record for 
January 28 contains a description of the 
new Sf. Louis terminal station, under the 
title “ The Power Plant of a Modern Rail- 
way Terminal. It is written by Mr. J. R. 


Tool Co., 


3ibbins. Brief reference is made to the 
important part which compressed air 
plays. 


In a description of one of the terminal 
stations of the Midland Railway Company, 
in England, mention is made of the West- 
inghouse gas engine, which are used to 
drive the electric generator. A motor- 
driven air compressor in duplicate fur- 
nishes compressed air for starting the 
engines. 
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The Alaska Fuel, Power and Trans- 
portation Co. has been incorporated at 
Camden, N. J., with a capital of $1,000,- 
000. Its object is to manufacture and 
deal in air compressors and _ electrical 
machinery. The incorporators were Wm. 
H. Duval, Warren Dickson and Arch. 
C. Shenstone. 


Postmaster General Wynne has sent to 
the Congressional Committee on Post- 
offices a letter recommending legislation 
providing that the aggregate annual ex- 
penditures involved in contracts for 
pneumatic tube mail service entered into 
by the Post-office Department shall not 
exceed $1,500,000 instead of $800000 as 
at present. 


Articles of incorporation have been 
secured by the Alton Pneumatic ‘Tool 
Co., of Fostoria, O., with a capital stock 
of $100,000. The incorporators were M. 
M. Carr, E. W. Allen, M. A. Thomas, 
Fred. C. Wein and J. D. Hare. It is 
reported that the manufacture of the 
tool will be started in sixty days in the 
building occupied by the Atlas Safe Co 

Another tunnel to connect Switzerland 
with Italy is being projected, the intention 
being to connect the eastern part of 
Switzerland with the south. A_ confer- 
ence has recently been held in Berne, at 
which seven cantons were represented, the 
result being the appointment of a commit 
tee on the piercing of the East Alps. The 
eastern Swiss cantons, Vorarlberg and 
southeastern Germany, are, of course, 
specially interested—Citisen (leng.). 

The Rand Drill Company has just 
issued two compressor catalogues, Nos. 10 
and 11. The No. 10 catalogue describes 
fully the “ Imperial,” Type 10, steam, belt, 
gear and silent chain driven air com- 
pressors, giving speeds, capacities, air 
pressures, horse-powers, etc., and is illus- 
trated throughout with half tone cuts of 
the various styles of Type 10 machines. 
Catalogue No. 11 illustrates and describes 
the “Imperial” Type 11 machines, which 
are vertical compressors built for driving 
by belt, gear and silent chain. 

The Vacuum Cleaner Co., with offices 
at North Plainfield, N. J., has been in- 
corporated under New Jersey laws. The 
capital stock is fixed at $1,060,000. The in- 


corporators were D. T. Kenney and Wi. 
G. Besler, Plainfield, N. J., and Harry 
B. Hollins, R. W. DeForest, Thos. Ew- 
ing, Jr.. and W. K. Vanderbilt, Jr., of 
New York. The company is to manu- 
facture, operate and deal in vacuum and 
other cleaning apparatus. This company 
is installing a cleaning plant at the Jer- 
sey City yards of the Central Railroad 
of New Jersey. 


The A. S. Cameron Steam Pump Works, 
foot of East Twenty-third street, New 
York City, report the sale of three more 
of their horizontal piston pumps to the 
O'Rourke Construction and Engineering 
Company, of New York City, contractors, 
for the improvement in the Pennsylvania 
Railroad tunnel, delivery being made to 
the Manhattan side. The O’Rourke Com- 
pany also has quite a number of Cameron 
pumps in use on the Weehawken side of 
the Pennsylvania tunnel, and also along 
the line of the improvement in the New 
York Central Railroad tunnel, in New 
York City. 


Rand Drill Company has just issued the 
fourth edition of its catalogue “ C,” for 
air and gas compressors. This catalogue 
lists and describes many sizes of the vari 
ous types of steam (Corliss, Meyer and 
plain) belt, gear and chain driven com- 
pressors, including articles on water im- 
pulse and sectional machines, and includes 
many half tone cuts showing the con 
struction of the Rand standard and special 
compressors. The volume also contains 
articles of a semi-technical character 
which deal with the phenomena attending 
the compression and expansion of air; 
also a number of tables of value to those 
interested in the study of air compression. 

Small auxiliary hoists may be operated 
at underground — stations for sinking 
winzes, shafts, etc., and may be driven by 
electricity, steam or compressed air. Steam 
is objectionable, as it heats the mine 
workings, and the exhaust has a deterior- 
ating effect on the timbers. There is also 
a great loss by condensation. As at most 
mines there is a compressed air plant, air 
would probably be the most satisfactory, 
as involving little additional expense. A 
small hoist that’s been used on the sur- 
face for prospecting would be suitable for 
underground use. If it is to be frequently 
shifted a smaller hoist is preferable to a 
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larger one. Shifts are frequently sunk 
below the lowest working level by means 
of auxiliary engines, a bulkhead being 
placed over a portion of the shaft for 
safety of men below.—Lake City (Col.) 
limes. 

Two English patents have been ob- 
tained by W. C. Johnson and G. C. Pear- 
son, both of Victoria Works, Old Charl- 
ton, Kent, for improvements to rock 
drills. One consists of a mechanism for 
converting rotary into reciprocating mo- 
tion to operate the drill. The other 
percussive rock drill in) which 
the chuck or spindle is drawn back by 
cams on a revolving shaft or by lugs on 
an endless chain. lhe forward stroke 
is effected by air compressed in the rear 
end of the evlinder by the piston. The 
front and rear ends of the cylinder are 
connected by a bye-pass and non-return 
valve, which is placed to allow cushion 
ing on the forward stroke, and also to 
allow air to pass to the rear end of the 
cvlinder to make up for leakage there- 
from, fresh air being admitted to the 
forward end through a port. The piston 
may be fixed on the tool spindle or 
chuck or @n a sleeve placed be 
tween springs. 
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S. E. Alley, of Glasgow, Scotland, has 
received the English patents for a multi 
stage air or gas compressor. It com- 
hines a differential trunk reciprocating 
piston, a cylinder divided by it into two 
compression chambers, an inlet conduit 
and an exhaust conduit appropriated to 
and terminating in each of the two com- 
pression chambers, sliding valves adapted 
to open and close both conduits of each 
compression chamber, a valve-operating 
mechanism by which the sliding valves 
are given simple harmonic motion across 
the conduits, two fluid-operated valves 
each controlling one of the exhaust con- 
duits, and situated at a point therein, 
which is farther from the cylinder than 
are the sliding valves, a loading spring 
applied to each of the fluid-operated 
valves tending to keep each valve always 
ina position in which it closes the con- 
duit, and so proportioned as to apply to 
the valve a thrust greater than that 
which, immediately that the © sliding 
valves open the exhaust conduit is ex- 
erted upon it in such a direction as to 
tend to onen it by the air in compression 
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in that portion of the exhaust conduit 
which is between the loaded fluid-oper- 
ated valve and the piston. 

A unique feat of bridge repairing re- 
cently performed on the Illinois Central 
Railroad shows the high state of efficiency 
that compressed air machinery has at- 
tained, and the important new fields that 
it is invading. By the aid of a portable 
gasoline air compressor, field riveting was 
done on a railroad bridge without in any 
way hindering traffic over the structure. 
[he compressor was set outside the rail 
a sufficient distance to permit the passing 
of trains. An entirely new floor system 
was riveted in position in this particular 
bridge without interfering with the pass- 
age of trains. The compressor occupied 
a central position on the bridge and air 
lines were led in either direction from the 
receiver tank. 

Since this performance, similar arrange- 
ments have been put in operation on the 
Ilinois Central, on both new and repair 
work. The machines are generally placed 
in care of the superintendent, and after 


they are started little or no attention is 
necessary, except the filling of the oil 
cups. The arrangement of the com- 


pressor is automatic and is under the 
control of the engine’s governor, thus 
making it economical, both in the use of 
fuel and in effecting a great saving in 
attendance—The Technical |lorld. 

The latest news from the Simplon Tun- 
nel tells us that the engineers have cir- 
cumvented the bad place in the centre of 
the tunnel, which has so long withstood 
their efforts. By means of parallel and 
tunnels the difficult spot has been 
isolated, and only a thickness of 29 metres 
separates the advancing tunnels from 
either side. The general plan of the tun- 
nel has been so arranged that the gradient 
rises from both ends, the highest point, 
therefore, being in the centre of the work- 
ing. The object of this arrangement has 
been to provide efficient drainage from 
the face of the rock being perforated, and 
the precaution has proved of the utmost 
value during the long-continued opera- 
tions. Its most beneficial effect will, how- 
ever, be perceived now, since the slope 
will permit the water from the hot spring 
that was encountered on the Swiss side 
to escape in both directions, and allow 
of an early resumption of the work, which 


cross 
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will soon lead to the complete perforation 
of Mont Leone. The gigantic labor of 
constructing a tunnel more than twelve 
miles long, and in which for a consider- 
able time the workmen have been prac- 
tically one and a half miles below the 
surface, 50 per cent. more than has ever 
been attempted before, will not only solve 
many important questions in engineering, 
but also not less important problems con- 
nected with the health of the miners and 
their capacity for continuing work under 
such circumstances. With the increased 
depth to which coal mines are carried, 
both in this country and in Belgium, such 
matters become of the first importance, 
and it is fortunate that very careful statis- 
tics have been prepared by the manage- 
ment.—Liverpool (Eng.) Post and Mer- 
cury. 


Fire in a tunnel during its construc- 
tion is rather unusual, and for this reason 
it may be of interest to mention a recent 
incident in the heading of the north tube 
of the tunnel being driven under the East 
River between the lower end of Man- 
hattan and Brooklyn. During the night 
of January 29 a fire was started in this 
tube at a point about 1,500 feet from the 
Battery Park shaft and about 65 feet 
below the high-water level, where the air 
pressure is about 23 pounds. There are 
two air locks in this tube, the second 
being about 500 feet from the heading. 
As soon as fire was discovered water was 
forced into the heading through a 6-inch 
pipe to flood it, care being taken to main- 
tain full air pressure so as to prevent any 
danger of collapse. The heading was 
filled in about 48 hours and the fire ex- 
tinguished in this way, after which the 
water was pumped out again. The fire 
was confined entirely to the blocking 
above the timber sets, and as it did not 
injure the roof arches no material dam- 
age was done beyond the interruption of 
the work. The chief engineer made an 
inspection as soon as the water was 
pumped down enough, and .found the 
tunnel in good condition. The origin of 
the fire is supposed to have been a work- 
man’s candle carelessly left lighted 
among the blocking. The timbering is 


massive and would not ordinarily take 
fire readily from a small flame, but com- 
bustion is so greatly accelerated under 
the heavy pneumatic pressure that a can- 
dle flame, when extinguished, immedi- 


ately relights itself. There is 20 feet or 
more of earth and rock between the north 
and south tubes, and the smoke _ pene- 
trated this material so as to be perceptible 
for the south heading —Engineering 
Record. 


Glass bathtubs are the recent production 
of a German inventor, who has succeeded 
in making them commercially possible. 
These new tubs are much inferior in ap- 
pearance to the porcelain tubs so generally 
used, and in utility are nothing better, save 
in hospitals where medicated baths are 
oft-times given patients. The method of 
blowing them, however, is both unique and 
interesting. 

A thick cast-iron plate having an open- 
ing the exact shape the glass tub is to be, 
having a removable frame resting on its 
margin and held in position by locking 
levers, is mounted on a hollow shaft which 
is journaled in bearings and arranged to 
rotate. The removable frame holds the 
outer edge of the glass within the cast- 
iron plate. Compressed air is used for 
blowing such a large piece and is forced 
into the molten glass by means of the hol- 
low shaft and the perforated cast-iron 
plate. A bedplate supports the apparatus. 

Sufficient molten glass is poured upon 
the iron plate from a-ladle carried by a 
traveling crane. The glass spreads over 
the plate and under the frame, and rapidly 
cools at its outer edge. At this point 
plate, frame and glass are turned through 
a half circle, so that the top frame is then 
underneath and the layer of hot, smooth 
glass hangs from the plate, supported by 
its chilled outer edge. The central part 
sinks uniformly, the bedplate being brought 
into contact to secure this result, and the 
bottom of the tub is formed. The bed- 
plate, falling slightly, pulls the glass down 
and so forms the walls, and then, through 
the shaft and cast-iron plate, compressed 
air is skillfully introduced into the tub, 
so as to give the walls whatever inclination 
desired. This done, the blast is turned 
off, the locking levers release the movable 
frame, and the tub, still hot, is rushed to 
the annealing oven, where it is carefully 
annealed, this operation being the most 
important of all—Popular Mechanics. 


The vast number of applications of 
compressed air to modern engineering 
problems have proved it to be one of the 
most flexible and efficient agents for the 
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transmission of power over comparatively 
short distances; and when its advantages 
come to be more generally appreciated, its 
use will be extended to many of the opera- 
tions of everyday life. In view of its 
rapidly growing field of usefulness, the 
description of various forms of air com- 
pressors, which will be found elsewhere 
in these pages, is of timely interest. Ow- 
ing to the wide variations of air pressure 
required for different services, which 
range from a few ounces to. several 
hundred pounds pressure per square 
inch, a number of different types of com- 
pressors have been developed. With the 
fan and blower types, whose limits of 
economical operation are within 1 pound 
pressure, few difficulties are found in the 
construction of the compressing machin- 
ery, which is extremely simple. 

As the pressures increase, however, the 
machines become more and more compli- 
cated, owing not only to the greater power 
required, but also to the heating of the 
air during compression. The dissipation 
of heat is, in fact, one of the most diffi- 
cult problems with which the designer of 
air compressors has to contend. The use 
of water jackets for cooling the air in 
the compression cylinders is general, but 
this does not effect thorough cooling, as 
only a small portion of the air in the 
cylinder comes in contact with the jack- 
eted parts. This difficulty has led to the 
use of compound machines, in which case 
inter-coolers are generally used between 
the different stages of compression, which 
cause the air to shrink in volume between 
the stages. A properly designed inter- 
cooler should reduce the air in the cylin- 
ders to the temperature of the outside air. 
The economy of compressing in several 
stages—or, in other words, compound 
compressors—is shown from the fact that 
in compressing air up to 100 pounds the 
heat loss reaches about 30 per cent. By 
compressing in two stages this loss is cut 
down to less than half; and in four stages 
it is reduced to 4 or 5 per cent. It is 
evident, therefore, that the higher the 
pressure required the more essential is the 
use of compound machines. It is prob- 
able that much of the delay in the adop- 
tion of compressed air for numerous pur- 
poses has been caused by the complicated 
and ponderous machinery formerly used; 
but this objection is rapidly disappearing 
with the introduction of simple, durable 
machinery, which can be readily operated 


by entirely unskilled attendants.——The 
Technical World. 


At a meeting of the Institution of Min- 
ing and Metallurgy, held on the 15th of 
December, at the rooms of the Geological 
Society in Burlington House, a paper 
was presented by Messrs. R. Arthur 
Thomas and W. P. O. Macqueen on “The 
Dust in the Air and the Gases from Ex- 
plosives in a Cornish Mine (Dolcoath), 
and the Efficacy of Methods of Dealing 
with Them.” The authors’ investigation 
was undertaken in view of the evidence 
that miners’ phthisis is due to the inhala- 
tion of stone-dust in suspension, with the 
object of throwing light on the following 
points: (1) The amount of stone-dust 
present in the air during different opera- 
tions at the Dolcoath mine; (2) the effi- 
cacy of water jets and other means now 
in use in that mine for preventing the 
formation of dust; and (3) the amount 
of the chief gaseous impurities present in 
the air after the use of the ordinary gela- 
tine dynamite employed for blasting in 
Cornish mines. The result of their in- 
quiries were set forth in an_ elaborate 
series of tables. In drilling dry holes with 
machine drills it was found that, what- 
ever was the position of the hole, more 
dust was almost always produced at the 
start and for the first few inches than 
when the hole was being drilled deeper ; 
and that most dust was produced when 
the rock was dry. The results, obtained 
during the ordinary course of working, of 
drilling downward holes with machine 
drills, water being thrown in from a can, 
showed how ineffectual was this system 
unless great care was taken and a copious 
supply of water continuously thrown on 
from the start and before the hole was 
deep enough to hold water. The use of a 
water jet with machine drills entirely pre- 
vented the formation of dust, provided 
the jet was used from the start and was 
properly directed; but when the holes 
were deeper than 2 feet or 2% feet it 
became extremely difficult to direct the 
jet to the bottom, and frequently a ring 
would be formed which, when broken and 
the drill extracted, would allow the ac- 
cumulated dust to escape. A coarse spray, 
sufficient to keep the surface of the rock 
constantly wet, especially at the start, was 
perfectly efficient in stopping dust. Such 
a spray consumed less water than a jet 
and had obvious advantages. As to hand- 
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drilling, there was found to be a certain 
amount of dust produced, especially at the 
start; but still the amount in suspension 
and liable to be inhaled was inconsiderable 
in comparison with that produced by rock 
drills, which bored a much greater dis- 
tance in a given time. In shoveling, fill- 
ing and rock-breaking, unless means were 
taken to damp the broken ore or granite, 
a considerable amount of dust was pres- 
ent. When, however, the ore had been 
previously damped by the use of James’ 
water-blast no dust was found. That de- 
vice was also very effective for settling 
the dust after blasting in ends and risings. 
By far the greater part of the dust was 
drowned down at once, and the air in the 
end or rise was practically clear of dust 
within a few minutes. A certain amount 
of smoke might be left in the air, but this 
appeared to be usually washed fairly free 
from stone-dust. The blast of water and 
air thrown in by means of James’ appa 
ratus had a striking effect on the amount 
of carbon dias present, reducing it 
to from a third to a fifth of what it was 
before.—Colliery Guardian (lng.) 


Electricians are to-day so contirmed in 
the habit of victory that they are disposed 
to wrath when they confront a label, “No 
Admittance.” Yet such is their fortune 
when they come to a quarry or a mine, 
for there they find compressed air in pos- 
session, with small prospect of being dis- 
lodged. Picks, hammers, drills and hoists 
driven by compressed air may be wasteful 
enough of the energy they employ, but 
what of that in comparison with their 
ability to stay in order despite the hardest 
work and the roughest usage? <An elec 
tric tool, with its delicate winding of silk- 
covered wire, soon comes to grief in the 
severe percussion of drilling ore and rock. 
And an incidental gain in’ using com- 
pressed air in deep shafts of iron ore, or 
coal, is that the machinery gives out pure 
air, in some degree aiding ventilation. 
The beginning of all this began where one 
would hardly have looked for it, namely, 
in a dentist’s chair. An artist in teeth, 
with the proverbial ingenuity of his race, 
a good many years ago devised a tiny air 
hammer with which he forced gold leaf 
into the cavities of molars. ‘To-day the 
lineal descendant of that device is not only 
pounding away at veins of ore, it is deco- 
rating marble and granite at the rate of 
ten thousand blows a minute. 


Fill to the brim a tumbler with water, 
then take a straw and dip it to the bottom 
of the glass, blowing as heartily as you 
can. At once the water overflows. Deepen 
the container, use at its base compressed 
air instead of breath, and you have the 
Pohle pump which lifts water into reser 
voirs for the supply of towns; or which, 
in chemical works, raises liquids so cor- 
rosive that no other lifter is feasible. 
Pumps of the same kind bring oil from 
wells to the surface of the ground, raise 
sewage and give it distribution over the 
earth, and have been adapted to moving 
the water ballast of ships from one com 
partment to another, so as to give the ves 
sel just the trim or inclination desired. 

With air compressed to the moderate 
pressure of the breath, we may blow dust 
from a sheet of paper, or crumbs from a 
plate. All that we have to do to take 
the dust and dirt out of carpets and up 
holstered furniture is to employ air under 
higher pressure. With an air nozzle in 
his hands, its tube connected to an air 
compressor, a Pullman porter cleanses hi 
car with astonishing speed and thorough 
ness. His blast tinds its way into corners 
where a damp cloth would have to remain 


outside. By means of large air-tight 
hoods this method cleanses carpets with 
out their removal from tloors All, of 


course, with much promotion of health; 
the further physicians go with their mi 
croscopes the more they are convinced 
that dust and dirt are among the most 
formidable carriers of disease 

A lady’s toilet table usually displays 
an atomizer. Its little bulb of rubber, 
when sharply compressed, sends forth a 
tiny stream of perfume, or it may be some 
medicament for a cold a cough. This 
simple apparatus much magnified becomes 
a painting machine. Nowadays when a 
railway company builds a thousand freight 
cars, or rears a succession of steel bridges 
to replace structures of wood, the paint 
is applied not by hand, but by an air- 
nozzle united with a tank of compressed 
air. In other departments of railroading 
the same agent is much in evidence. It 
operates the brakes; it effectively tamps 
the track; and in common with other 
practice of the machine shop, it drills 
and rivets with the utmost adaptability 
and economy. In the foundry it works 
molding machines at half the cost of old- 
time methods. <A_ blast of compressed 
air, laden with sand, has manifold uses. 
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It surfaces castings and removes. rust 
with amazing speed. It engraves glass, 
sculptures stone, cleans ships, steel cul- 
verts and bridges, and gives a new face 
to masonry that has grown dingy and 
grimy. In Canada we are familiar with 
the barbers’ clippers which remove hair, 
none too gently at times. In far Aus- 
tralia shears of like pattern, only bigger, 
are driven by compressed air to remove 
fleeces from sheep more quickly and fully 
than is otherwise possible. Indeed, so 
varied are the uses of compressed air, so 
important the field it occupies all by it- 
self, that more than one engineer of note 
has said: “If the compressed air people 
put as much brains into their work as 
do the electricians, electricity would soon 
have a rival worthy of its steel.”—Win- 
nipeg (Man.) Free Press. 


In the good old days when folks, 
technical and otherwise, wished to see 
the latest discoveries in the realm of 
science, they repair to polytechnics and 
such like institutions, but now in the 
new and better days they patronize the 
vaudevilles for the same purpose. That 
wonderful compound, liquid air, is to the 
average layman, and it may also truth- 
fully be said of many of those who have 
been admitted into the inner circles of 
science, an unknown quantity, and the 
extraordinary things of which it is capa- 
ble are calculated to mystify the mind and 
delight the soul of every beholder, how- 
ever great or little his knowledge of low 
temperatures may be 

By its agency Josef Yarrick, a young 
man suave in manner and skilled in the 
arts of entertaining, is enabled to per- 
form many apparently miraculous feats 
nightly with what he is pleased to term 
the “magic kettle,” and no genii ever had 
a more obedient vassal. This gentleman 
prefaces his demonstration by maintain- 
ing that there are no chemicals used and 
that, on the other hand, there is no illu- 
sion. 

It is very easy on personal investigation 
to support these statements, for, though 
it must be admitted that in some of the 
experiments a chemical action takes place, 
yet with this the performer has nothing 
to do, for in all the processes involved 
it is only required by him to have the 
initial quantity of. liquid air, and an 
abundant supply of what, in the language 
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of the lamented magical Herrmann, used 
to be called “talkee-talkee.” 

The demonstration throughout is, of 
course, a reality, and yet it is more re- 
markable in every way than the greatest 
of Kellar’s feats of prestidigitation, and 
in this it marks the passing of the old 
line of magicians, who, through sleights, 
sleeve and trap work, were easily enabled 
to deceive, not only the most ignorant 
galoot but the brighest savant; at last 
all this is changed, for the erstwhile 
necromancer with his extraordinary skill 
and superficial knowledge is beaten at, 
his own game, for liquid air will dis- 
count ten to one the most brilliant mag- 
ical soirée the greatest of these has ever 
produced. 

Liquid air, until one becomes familiar 
with the laws that govern it, apparently 
contradicts the recognized conceptions of 
what is and is not possible, and in this 
lies the whole secret of the fascinating 
demonstration. 

The rising of the theatre curtain re- 
veals a stove whereon a big kettle is 
steaming furiously; lifting the copper 
vessel the performer pours out what ap- 
pears to be water, yet strangely enough 
it does not wet anything; next he lights 
a cigar or cigarette at the spout, and the 
succeeding instant pours some of the 
liquid on a bunch of grapes, when each 
becomes as hard as a pebble. Lighting 
a spirit-lamp under a chafing dish he puts 
milk, sugar and vanilla into the latter 
and then pours some of the contents of 
the kettle on the mixture; imagine the 
surprise of the audience when, instead of 
a steaming hot pudding, the result is a 
steaming cold ice-cream, easily made in 
a few seconds, and which is immediately 
served to the spectators; similarly, eggs 
thus treated are beautifully poached into 
little cakes of ice frozen so hard that 
they can be pulverized with a hammer. 

When the succulent beefsteak is im- 
mersed in the magical liquid it takes on 
the appearance of oxidized iron, and 
when struck with a hammer it rings with 
a pure metallic tone. Even mercury is 
frozen solid, and, made into the shape 
of a hammer and nails may be driven 
into a board with it. Under the action 
of the intense cold of liquid air tin be- 
comes as brittle as glass, and the artist 
does. not hesitate to force his hand 
through the bottom of a_ vessel thus 
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treated, as is shown in one of the pic- 
tures. 

That metals will not burn in air every- 
one knows full well, but a watch may 
be readily made to take fire when ignited 
in the presence of the oxygen given off 
by the evaporation of the liquid air, and 
soon melts under the intense heat evolved. 
Another striking experiment is making 
a candle by freezing kerosene oil until 
it becomes a solid. Not the least curious 
of the phenomena presented is the boil- 
ing of the kettle when placed on a cake 
of ice, but when it is remembered that 
ice is Over 300 degrees hotter than the 
liquid air, the mystery is quickly solved. 

One of the prettiest tests is the dissec- 
tion of a rose, which has been previously 
crystallized by immersion in liquid air, 
and when this is done the petals can be 
broken off like films made of delicate 
glass. Having exhausted, not the ex- 
periments, which are practically unlim- 





ited, but the liquefied substance in the 
kettle which makes them possible, the 
performer pours the last few remaining 
drops into a glass and, to all intents and 
purposes, drinks it, but in this there is a 
little deception, for the liquid air quickly 
evaporates, the glass is shown empty and 
thus the act ends. 

One of the peculiarities of the enter- 
tainment is that the term “liquid air” is 
never mentioned, consequently those who 
are totally in the dark concerning the 
nature of the fluid are filled with wonder 
as to what it can be, and how such 
strangely unfamiliar things as these are 
done, while those who walk somewhat in 
the light have only to think a little until 
they reach a point, and very quickly, too, 
where their deductions must cease, and 
thus the difference between the untaught 
and the learned is only in degree and 
not in kind.—A. FrepertcK CoLiins in 
The American Inventor. 
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779,163. PNEUMATIC SPRING. TIlerbert E. 
Irwin, Galesburg, Ill. Filed Sept. 30, 1903. 
Serial No. 175,103. 


779,170. DUPLEX FEED-VALVE. Harry R. 


Mason, Chicago, IIl., assignor to The Westing- 
house Air Brake Company, Pittsburg, Pa., a 
Corporation of Pennsylvania. Filed Jan. 21 
1902. Serial No. 90,652. 


779,444. PNEUMATIC TIRE. Benton C. Row- 
ell, Chicago, Ill. Filed Mar. 15, 1904. Serial 
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Serial No. 158,722. 


779,017. 
Wilson, 
25, 1903. 
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A rock-drill the combination of a cylinder hav- 


ing an axial way through the back thereof a 
hollow piston working within the cylinder, a 
hollow rifle-bar working within the hollow of 


the piston and formed of shorter length than 
said hollow, a hollow piston-rod fixed with the 
piston, a hollow chuck removably fixed with the 
piston-rod and adapted to receive a hollow bit, a 
pipe connected with a water-supply exteriorly of 
the cylinder and passing through and fixed with 
the cylinder end and loosely passing through the 
f bore of the rifle-bar and entering the bore of 
the piston-rod and a stuffing box beyond the end 
of the rifle-bar within the hollow of the piston 
for forming a fluid-tight joint between the pipe 
substantially as 


and the piston and _ piston-rod 


herein shown and described and for the purpose 


stated. 
779,414. APPARATUS FOR COOLING AIR. 
Samuel C. Davidson, Belfast, Ireland. Filed 


Apr. 28, 1904. Serial No. 205,435. 


In apparatus for cooling air, the combination 
with a drum the circumference of which consists 
of wetted foraminous material, of a fan mounted 
within said drum rotating independently of said 
drum and forcing air through the wetted fora- 
minous material thereon. 
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779,385. 
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COMPRESSOR. Warren P. Valen- 
tine, Westfield, N. J. Filed Dec. 8, 1908. Se- 
rial No, 184,249. 




















An air-compressor, the combination of a cylin- 
der having the same diameter at both ends and 
a reciprocating piston fitted thereto, one end of 
the cylinder constituting a working chamber and 
having means for controlling admission and ex- 
haust of motive fluid thereto and therefrom, the 
other end of said cylinder constituting a com- 
pression-chamber, and having means controllnig 
admission and discharge thereto and therefrom, 
said cylinder and piston having between them a 
supplemental exhaust-chamber, said exhaust 
chamber located intermediate said working and 
compression chambers, and said cylinder pro- 
vided with a supplemental exhaust-passage com- 
municating with said exhaust-chamber. 


779,688. CARRIER FOR PNEUMATIC- 
DESPATCH APPARATUS. Charles H. Bur- 
ton, Boston, Mass., assignor to American 
Pneumatic Service Company, Dover, Del., a 
Corporation of Delaware. Filed Apr. 23, 1904. 

Serial No: 204,616. 
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779,456. LIQUID-RAISING PROCESS. George 
R. Young, Ridgewood, N. J., and Clifford 
Shaw, New York, N. Y., assignors to the 
Bacon Air Lift Company, a Corporation of 
New Jersey. Filed Feb. 1, 1899. Serial No. 
704,104. 


























The process of raising liquid, which consists in 
introducing a lighter fiuid into a column of the 
liquid and causing the liquid to rise with the 
lighter fluid, upon its way to the point of dis- 
charge, subsequently separating the lighter fluid 
from the liquid at greater than atmospheric press- 
ure and while the liquid is on its said way to 
the point of discharge, discharging the separated 
liquid at substantially said pressure, and again 
forcing the lighter fluid down and into the col- 
umn of liquid, and maintaining the continuous 
circulation or cycle of the said fluid. 

The process of raising liquid to a given height 
and discharging it therefrom under pressure, 
which consists in introducing a lighter fluid un 
der pressure from a suitable source into a column 
of the liquid, thereby lightening the column and 
causing hydrostatic pressure to raise it, in re 
ceiving and separating the liquid and fluid while 
still confined under pressure, in discharging the 
separated liquid under the last-said pressure to 
its point of delivery and in discharging the said 
fluid under the last-said pressure and again sub 
jecting it to the greater pressure required to 


again introduce it into the said column, and con- 
tinuing such circulation of the lighter fluid in a 
continuous cycle, substantjally as set forth. 


779,598. AUTOMATIC RETAINING AND Rt 
CHARGING VALVE FOR AIR-BRAKES. 
Claude B. Harrington, McMechen, W. Va., as 
signor of one-half to Harry A. Uhler, O. L. 
Simms and William J. Duffy, McMechen, 
W. Va. Filed Mar. 7, 1904. Serial No. 
196,810, 


779,702. PNEUMATIC TIRE FOR VEHICLES, 
Samuel W. Fuller, Malden, Mass. Filed June 
1, 1903. Serial No, 159,588. 


779,716. PNEUMATIC ACTION FOR MUSI- 
CAL INSTRUMENTS. Eugene de _ Kleist, 
North Tonawanda, N. Y. Filed Mar. 238, 1904. 
Serial No. 199,528. 


779,772. AUTOMATIC DRATNAGE- VALVE 
FOR AIR AND WATER. William T. Don- 
nelly, New York, N. Y. Filed Oct. 8, 1904. 
Serial No. 227,744. 


779,787. PNEUMATIC TOOL. Herman G 
Kotten, New York, N. Y. Filed Mar. 25, 


1904. Serial No, 200,063. 











The combination of a pneumatic tool, a bed 
adapted to rest upon the stone to be dressed and 
means intermediate of said bed and tool for 
sustaining the latter, said means comprising an 
arm attached to said tool, and devices located be- 
tween said bed and arm and below the latter for 
vertically adjusting said arm and tool, the latter 
being capable of free movement toward and 
from said bed. 
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779,806. PNEUMATICALLY -ACTUATED 
CLUTCH-OPERATING DEVICE. Alfred P. 
Schmucker, Franklin, Pa., assignor of one- 
third to John Player, River Forest, Ill, Filed 
Dec. 2, 1903. Serial No. 183,527. 


A pneumatically-actuated clutch-operating de- 
vice, consisting of a cylinder having two pistons 
ot different areas, operably seated therein, a 
piston-rod rigidly connecting said piston, one end 
of said rod being extended through the head of 
the larger cylinder, and adapted to be attached 
to a clutch-lever, a pipe communication entering 
the chamber of the larger cylinder between the 
piston and the head thereof, a pipe entering the 
head of the smaller cylinder and _ establishing 
communication between the same and an air- 
receiver, means of opening communication be- 
tween said pipes and between said first-mentioned 
pipe and the atmosphere, in combination with the 
lever of a clutch. 

779,907. MOTOR AIR-PUMP. Edward Ches- 
hire, Milwaukee, Wis. Filed Feb. 13, 1904. 
Serial No. 193,360. 








The combination of a frame member, contain- 
ing a pump-cylinder and a motor-housing, both 
of which are open at both ends, and two caps 
removably secured to the ends of said frame 
member thereby closing the cylinder at one end 
and inclosing a chamber at the other end of the 
housing with which said cylinder and motor- 
housing communicate, with a pump-piston in the 
cylinder, an electric motor in the motor-housing, 
and power-transmission mechanism connecting 
said motor and pump-piston, a portion of which 
mechanism lies within said chamber and a _ por- 
tion of which passes through the opening which 
connects said chamber with the motor-housing, 
substantially as specified. 

780,140. AIR-TUBE FOR PNEUMATIC TIRES. 
John R. Taylor, Wandsworth Common, Eng- 
land. Filed Apr. 16, 1904. Serial No. 203,481. 


779,943. PNEUMATIC TOOL. Herman G. 
Kotten, New York, N. Y. Fiied Mar. 25, 1904. 
Serial No. 200,062. 





The combination of a pneumatic tool, a head 
having rollers therein, a bar supported upon said 


rollers, means for securing said pneumatic tool 
to said bar, a bracket secured to said head and 
a chain hoist adapted to coact with said bracket, 
the latter being suspended from said chain hoist 
and adapted to freely swing therefrom. 

780,452. PNEUMATIC TIRE. Wilhelm Struck, 
Friedenau, near Berlin, Germany, assignor to 
B. Polack, Waltershausen, Thuringen, Germany. 
Filed Apr. 8, 1904. Serial No. 202,225. 


780,462. PNEUMATIC TIRE. William W. Wal- 
ter, Aurora, Ill., assignor of one-half to Jay 
D. Miller, Geneva, Ill. Filed Aug. 17, 1904. 
Serial No. 220,994. 


780,517. PNEUMATIC MACHINE FOR 
CLEANING FABRICS. Zelma B. Mead and 
Seymour G. Mead, Cincinnati, Ohio, assignors 
to The American Pneumatic Carpet Cleaning 
Company, Cincinnati, Ohio, a Corporation of 
Ohio. Filed July 29, 1901. Serial No. 70,073. 


780,550. ELECTROPNEUMATIC CONTROL 
SYSTEM. Eugene R. Carichoff, East Orange, 
N. J., assignor to General Electric Company, a 
Corporatign of New York. Filed June 30, 
1904. Serial 'No. 214,695. 
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780,354. PNEUMATIC TOOL. 
ler, Philadelphia, Pa. 
rial No. 228,628. 


William H. Kel- 
Filed Oct. 15, 1904. Se- 





A device of the character named, a grasping- 
handle, a head-block to which said handle is se- 
cured, a chamber in one end of said head-block, 
a throttle-valve located in said head-block and 
extending transversely thereof and a manually- 
operated lever having one portion extending out- 
side of said handle and the other end extending 
into said head-block chamber and in sliding con- 
tact with said throttle-valve for 
same. 


actuating the 


780,595. CARRIER FOR PNEUMATIC DE- 
SPATCH - TUBE - SYSTEMS. Charles H. 
Burton, Boston, Mass., assignor to American 
Pneumatic Service Company, Dover, Del., a 
Corporation of Delaware. Filed Mar. 28, 1904. 
Serial No. 200,262. 


780,818. AIR-BRAKE MECHANISM. 
N. Ransom, Cleveland, Ohio. Filed 
1904. Serial No. 208,642. 


Henry 
May 19, 


781,029. FLUID-PRESSURE BRAKE SYSTEM. 
George M. Spencer and Christopher J. Grell- 
ner, St. Louis, Mo. Filed June 25, 1903. Se- 
rial No. 162,997. 


781,087. AUTOMATIC VACUUM CAN-SEAL- 
ING MACHINE. Edwin Norton and John G. 
Hodgson, Maywood, IIl., assignors to ‘The 
Automatic Vacuum Canning Company, Chi- 
cago, Ill., a Corporation of Illinois. Filed 
Nov. 9, 1900. Serial No. 35,904. 
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781,112. PNEUMATIC TOOL. John F, Tip- 
pett, Kansas City, Mo., and James D. Parker, 
Kansas City, Kans. Filed Apr. 8, 1904. Se- 
rial No. 202,267. 


A tool of the character described, consisting in 
a main frame, a cylinder secured to one end 
thereof, a piston reciprocably arranged therein, 
a piston-rod secured to the piston and extending 
through one end of the cylinder, a reciprocating 
frame attached at one end to the outer end of 
the piston-stem, and a stem on the opposite end 
of-the reciprocating frame slidingly arranged in 
the adjacent end of the main frame. 


| 


sw y 
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A tool of the character described, consisting 
in a bow-shaped main frame provided at its de- 
pending ends with horizontally-alined bearings, 
and a forwardly-extending sleeve formed integral 


with the front portion of frame in horizontal 


alinement with the bearings, in combination with 
a cylinder secured to the rear end of the main 
frame, a piston reciprocably arranged therein, a 
piston-rod secured to the piston and extending 
through one end of the cylinder and the adjacent 
bearing in the main frame, a tool carrying re- 
ciprocating frame attached at one end to the 
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outer end of the piston stem, and a stem on the 
opposite end of the reciprocating frame slidingly 
arranged in the adjacent bearing of the main 
frame and the sleeve. 


781,113. 
Bonanza, Colo. 
206,445. 


WAVE-MOTOR. David G., 
Filed May 5, 1904. 


Weems, 
Serial No. 


























combination with a float- 
actuated lever, having an automatically-adjusted 
transmitting-arm, of a rock-shaft actuated from 
said arm and provided with a plurality of pump- 
operating arms, low and high pressure pumps con- 
nected to said low-pressure tanks con- 
nected with the low-pressure pumps, high-pressure 


A wave-motor the 


arms, 


tanks supplied by the high-pressure pumps from 
the low-pressure tanks; and an offtake from the 
high-pressure tanks to supply a suitable motor. 


781,361. PNEUMATIC DOOR CHECK AND 
CLOSER. Oliver Rice, Oakland, Cal., assignor 
to Ideal Door Check Spring Company, San 
Francisco, Cal., a Corporation of California. 


Filed Apr. 5, 1904. Serial No. 201,669. 


3421 


781,241. ROCK-DRILL. 
Camborne, England. 
rial No. 176,686, 


William C. Stephens, 
Filed Oct. 12, 1908. Se- 











A rock-drill, the combination with a working 
cylinder and a reciprocating piston therein, of a 
distributing-valve casing for said cylinder pro- 
vided with air-locks, and a distributing valve in 
said casing, ports in the cylinder connected with 
passages extending to said air-locks, bushings in 
said ports, and movable valves having portions 
for directly engaging said bushings and wearing 
portions projecting into the cylinder in the path 
of the piston and adapted to be operated thereby, 
substantially as described. 


781,330. AIR-PRESSURE REGULATOR, §Jo- 
seph H. Chase, Buffalo, N. Y. Filed July 1, 
1903. Serial No. 168,965. 


Au air-pressure regulator comprising a col- 
lapsible castng having an elongated air-opening 
therein, a spring-valve secured with one end in 
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the chamber at one end of the said opening, a 
stop secured to a movable portion of the casing, 
a slot formed in said movable portion 1m line 
with the spring-valve, a bolt passing through 
said stop and said slot and means for holding 
said stop in any position within the length of 
said slot, said stop contacting with said valve 
and causing the same to close when the chamber 


is collapsed. 


781,276. PNEUMATIC HAMMER. 
Duntley, Chicago, IIL, 


William O. 
assignor to Chicago 
Pneumatic Tool Company, Chicago, Ill., a Cor- 
poration of ‘New Jersey. Filed Feb. 21, 1903. 
Serial No. 144,449. 








A pneumatic hammer having a throttle-valve, 
means arranged in axial alinement with the 
valve for normally locking the same in its nor 
mally closed position. 

A pneumatic hammer having a grasping-handle 
and a reciprocating throttle-valve therein, a plug 
6 screwing into the handle adjacent the valve and 
having a central bore and also the communicating 
slots 7 and 8, a pin or bolt 9 arranged to slide in 
said bore and having a bent or angled portion 10 
normally positioned in the slot 8, whereby the 
pin is locked in inward position, and a coiled 
spring 12 surrounding the pin and secured at one 
end to the pin and at its other end to the plug 
whereby such spring exerts a torsional stress to 
throw the bent end of the pin into slot 8 and 
also exerts an expanding stress to normally pro- 
ject the pin inwardly toward the valve to prevent 


its opening movement. 


— 





Westinghouse 
Air Compressors 


COMPACT AND DURABLE 


Dust and Water-proof 








For Particulars address: 
Westinghouse Traction Brake Co. 
WILMERDING, PA., U. S. A. 


Manufactured by 
The Westinghouse Air Brake Co. 














FOR SALE 


One Ingersoll-Sergeant, Class E, special belt-driven 
Air Compressor with Compound, single-acting air 
cylinders, surrounded by water boxes for cooling 
purposes. All of the best workmanship and material 
throughout, and of the following dimensions: 
Low Pressure Cylinder 8” dia. x 10’ stroke. 
High Pressure Cylinder 244” dia. x 10’ stroke. 
When operating at 120 revolutions per minute, this 
Compressor will have a capacity for compressing 15 
cubic feet of free air to a pressure of three thousand 
pounds per sq. inch. 
his compressor is practically new, as it has only 
been used about two months and will be sold very 
cheap. 
J. S. THURMAN, 
3933 Olive St., St. Louis, Mo 





According to the announcement already 
made, first choice in the advertising com- 
petition, conducted by ““COMPRESSED AIR” 


at the request of the Ingersoll-Sergeant 
Drill Company, appears this month on 
page I as the regular advertisement of the 
Ingersoll-Sergeant Drill Company. 
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Gas Engines and Air Compressors of 
every class for Shops, Marine, Mines, 
Building and Bridge Construction. 


We manufacture Gasoline, Elec- 
trical and Belt-Oriven Air Com 
pressors 

Our Casoline Direct-Con- 

nected Air Compressors 

are the only Machines of 

their kind in the World. 
Our GasolineEngines or Compressors 
are also mounted on wagons to 
make them portable. 

Write for Catalog. 


General Compressed Air Co. 
3933 Olive St., St. Louis, Mo. 











Commercial Law 


TAUCHT BY MAIL 


No business man can afford to be without 
the information contained in the 1. C. 8. Com- 
mercial Law Course, for it will enable him to 
carry on business transactions more intelligently, 
and to avoid much trouble and litigation. 


The laws of contracts, commercial 
paper, banks and banking, partnership, 
corporations, trusts, patents, copy- 
rights and trade-marks, debtor and 
creditor, executors and administrators, 
etc., etc., are fully treated, Since the 
Course is especially written for self- 
instruction, the presentation of all the 
subjects is very clear and simple. 


The six Bound Volumes of this Course, being 
virtually duplicates of the Instruction Papers, 
contain the complete Course in permanent form. 
They can be obtained with or without the privi- 
lege of instruction by mail. 


Send for full particulars to-day. 


International Correspondence Schools, 
Box 11382, Scranton, Pa. 











PRESS CLIPPINGS 


Are Every Day Being Madea 


Source of Creat Profit 
IN THE BUSINESS WORLD 


They supply the manufacturer and business man 
with valuable information as to new markets and 
outlets for their products and goods. They supply 
anyone interested in any matter with all the infor- 
mation from all parts of the country, pertaining to 
that subject. 


THE INTERNATIONAL 
PRESS CLIPPING BUREAU 


which is the largest Press Clipping 
Bureau in the world, will send you 
daily everything printed in every 
newspaper, magazine or trade journal 
in the country, on any particular subject 
his Bureau reads and clips 55,009 papers and 
other periodicals each month, and can furnish any- 
one everything printed in the country on business, 
financial, political, social, theatrical, scientific, 
sporting, agricultural, mining, or, in fact, any sub- 
ject whatever that is mentioned in the columns of 
any newspaper or publication. Write and state 
the subject you want clippings on and we will 
quote youa 


SPECIAL BARGAIN RATE 


for a trial month, that you may understand the 
great advantages to be derived from press clip- 
pings. Address, 


International Press Clipping Bureau 





909 Boyce Building, CHICACO, U.S.A. 


ANY MAN 


mechanically inclined, knows the advantage 
and necessity of keeping himself well in- 
formed as to the progress which is being 
made continually in the machinery world, 
Our monthly journal, 


MODERN MACHINERY 


tells you every month all about this prog- 
ress. It is well illustrated and interestingly 
written, and costs but $1.00 per year. Single 
copies 10 cents. 


WE WANT 


every reader of COMPRESSED AIR to send us 
his subscription at once, so that he may take 
advantage of our liberal offer. 

Send us $1.00, and we will send you 
Modern Machinery ior one year, and 





we will also send you, free of all charges, one 
of our Improved Gravity Stylo Pens, an im- 
provement over the ordinary fountain pen. 


--- SUBSCRIBE AT ONCE.,. 











Modern Machinery Pub. Co. 
816 Security Building, Chicago, Ill. 
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Mr. Samuel S. CasKey, inventor of the 
CasKey Hydro-Pneumatic Tools, said in 
our Office, that for his machines, carry- 
ing ten thousand pounds pressure, there 
was nothing to compare with VIM PacKings 
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E.F. HOUGHTON & CO. 


240-250 W.SOMERSET ST. PHILADELPHIA 
(75 (77 LAKE ST. CHICAGO 
96-110 BATES ST OETRONT. 














CAUTION! 


Beware of Oak Leather Packings 
stained black, to imitate VIM Packings 
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Want to Reach the 
Railroads of the 
Entire World ? 





You can do’so by advertising in THE RAILROAD 
GAZETTE. We publish two editions—one in New York 
and another in London. If you advertise in the American 
edition your advertisement is reprinted in the latter without 
extra charge. 

Amongst railroad officials the circulation of the 
RAILROAD GAZETTE is greater than the combined circu- 
lation of all other railroad papers. It covers all depart- 
ments of railroading and is a recognized authority. We 
publish all the standard railroad books. 

Advertising rates on application. 


THE RAILROAD GAZETTE. th itonadnoci, chicago.’ 


Queen Anne’s Chambers, London. 








\ 








ENGINEERING NEWS 


A Journal of Civil, Mechanical, 
Mining and Electrical Engineering. 


ESTABLISHED 1874. 


$5 a Year. Ten Weeks for $1 








“ Probably the highest technical authority 
in Journalism.”— EAGLE, Brooklyn, N. Y. 











THE ENGINEERING NEWS 2®¥BLISHING 


COMPANY . 
220 BROADWAY, NEW YORK. 
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Sullivan 
Rock Drills 


Balanced valve secures 
wide range in length of 
stroke and force of blow, 
quick recovery, and econ- 
omy of air. 

Catalogue 51. 


Compressors 





ULLIVAN 
OMPANY 


Railway Exchange, 
b/ ¥ CHICAGO, ILL. 
y) AC HINERY New York. Office, 


42 Broadway. 


Diamond Drills 
Coal Cutters 


Stone 
Channelers 











Construction News 
Press Clippings 





CONTRACTORS, MATERIAL MEN, BUILDERS, 
MANUFACTURERS, in fact ANYBODY interested in 
Construction News of all kinds, obtain from our 
daily reports QUICK RELIABLE INFORMATION 
Our special correspondents all over the country 
enable us to give our patrons the news in advance 
of their competitors and before it has become 
common property. 

Let us know what you want and we will send 
you samples and quote you prices. 

PRESS CLIPPINGS on any subject from all 
the leading current newspapers, magazines, trade 
and technical journals of the United States 
and Canada. PUBLIC SPEAKERS, WRITERS, 
STUDENTS and CLUB WOMEN can eecure reliable 
data for speeches, essays, debates, etc. Spec.al 
facilities for serving Trade and Class Journals, 
Railroads and large industrial corporations 

WE READ, through our staff of skilled readers, 
a more comprehensive and better selected list of 
publications than any other Bureau. 

WE AIM to give prompt and intelligent service 
at the lowest price consistent with good work. 

Write us about it. Send stamp for booklet. 





UNITED STATES PRESS 
CLIPPING BUREAU 
147 Fifth Ave., Chicago, I11. 











ALL KINDS OF 


Molding Machines 


In 9 out of 10 cases Stripping 
Plates are an idle expense. 


WHEN NECESSARY, WE USE THEM 
ww 


THE TABOR MFG. CO. 


18th & Hamilton Sts., Philadelphia, Pa. 
49 Deansgate, Manchester, England 
30-32 S. Canal Street, Chicago, Ill. 
84 Mason Building, Boston, Mass. 


Fenwick Freres Schuchardt & Schutte 
Paris Berlin 
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HOT WATER HEATING 


FACTORIES 


FORCED CIRCULATION 


Without Back 
Pressure and 
Under Vacuum 
With Condenser 


EVANS, ALMIRALL & CO. 


281 WATER STREET MONADNOCK BLD’'G 
NEW YORK CHICAGO 
































WHEELER CONDENSER & ENGINEERING CO. 
42 BROADWAY, NEW YORK 





- eee) | SURFACE 


Mounted on 
ant Combined Air 
STATIONARY 3 and 
SERVICE. ~ Om Circulating 
— Pumps. 


PROPRIETORS AND MANUFACTURERS OF 
WHEELER STANDARD SURFACE CONDENSER; WHEELER ADMIRALTY 
SURFACE CONDENSER ; WHEELER LIGHTHALL SURFACE CONDENSER ; 
VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER; 
EDMISTON PATENT FEED WATER FILTER. 


WHEELER’S PATENT FEED WATER HEATER 
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The Stearns-Roger Manufacturing Company, 
CONSTRUCTING ENGINEERS. : 


Chlorination Mills, Electric Plants _—_—_ 
«____ Compressed Air Plants of any capacity. 
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ROGER’S ITIPROVED CRUSHING ROLLS. 


Patented in the United States and Foreign Countries. 











“These Rolls have been running very satisfactorily and appear to us to be unquestionably 
the best type of roll yet devised. General Manager, 
MOLLIE GIBSON & A. J. MILL8, Aspen, Colorado.” 





Manufacturers of all classes of Machinery for Mining and Metallurgical requirements. 
MAIN OFFICE, 1718-24 CALIFORNIA STREET, DENVER, COLO., U. $. A. 
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AIR COMPRESSORS 


ALL STYLES—ALL SIZES 


EMBODYING LATEST 
IMPROVEMENTS 





ENGINEERING 
MAGAZINE 


A AN INDUSTRIAL REVIEW | 


























THE ENGINEERING MAGAZINE 
publishes the best original articles 
by the highest authorities on all 
phases of current engineering 
progress. 

Additional and exclusive fea- 
tures are: a Review and Topical 
Index to the current contents of 
nearly two hundred engineering 
and industrial journals; Current 
Record of New Technical Books; 
Industrial News; latest Improved 
Machinery and new Trade Liter- 
ature. 

Every number is a valuable refer- 
ence book for every engineer or 
student of engineering. 

Ask for sample copy and descrip- 
tive circular. 


THE ENGINEERING MAGAZINE 
140-142 Nassau St., New York. 


= 





NOW 


Me ee 


LARCE 8vo. ABOUT @& —_ aq A complete treatise on Com- 
= reseed Air, comprising its phys- 
700 PACES. " PRESSED {cal and operative pro erties from 
hin a vacuum to its liquidform. Its 
600 HANDSOME wk CoM se NN thermodynamics, compression, 
~ AND transmission, expansion, and its 
ILLUSTRATIONS. IONS uses for power purposes in min- 
; \GAT . ing an engineering work ; 
4 . 
y HTECOX: pneumatic motors, shop tools, 
By habe x s air blasts for cleaning and paint- 


CARDNER D. 
HISCOX, M.E. 


PRICE, $5.00. 


» 


COMPRESSED AIR 


ITS USES AND APPLICATIONS 


ent and economical vehicle for work—with air tables of compression, expansion and ph 
properties. Copies of this book will be sent prepaid to any address on receipt of price. Address 


COMPRESSED AIR, 26 Cortlandt St., New York 
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ROCK DRILLS 
McKIERNAN DRILL CO. 


170 BROADWAY, NEW YORKCITY 
WESTERN REPRESENTATIVES : 
CONTRACTORS’ SUPPLY & EQUIPMENT CO, 
232 FIFTH AVE., CHICAGO 
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READY 


ing. The Sand Blast, air lifts, 
pumping of water acids and 
oils; aeration and puritication 
of water supply, are all treated, 
as well as railway propulsion, 
pneumatic tube transmission, re- 
frigeration. The Air Brake, and 
numeroue appliances in which 
compressed uir is a most conveni- 
sical 
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COOPER- | § 
CORLISS| @ 
ENGINES 


FOR ALL POWER PURPOSES 

















Complete Plants a Specialty 
EXCELLENT FACILITIES FOR HANDLING EXPORT TRADE 





ESTABLISHED 1833 


att _C. & G. COOPER COMPANY 


MT. VERNON, OHIO, U. S. A. 





BRANCH OFFICES: 


NEW YORK 
1023 Havemeyer Building 


F. W. IREDELL 
BOSTON 
411 Weld Building 
B. A. CHURCH 
ATLANTA 
507 Gould Building 
E. W. DUTTON 
CHICAGO 
1436 Monadnock Block 
J. HOLT GATES 
PHILADELPHIA 
820 Drexel Bldg. 
NEW ORLEANS 
217-231 Gravier St. 
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The Hind that Works 











TOOLS 



































(CATALOG T } FREE) 


vew vos 1 Philadelphia Pneumatic Tool Co. 


Chicago San Francisco 


Pittsburg 2Ist and Allegheny Avenue, Philadelphia Rennes 






St. Paul 











Do You Want 
Clean CASTINGS 


| Brown & Seward at the Lowest Cost? 
Solicitors of IF SO, 
American and The »* 
Foreign Patents. | Paxson- Warren 
|Experts in Patent eR SAND BLAST 
MACHINE 


Offices : 
261 Broadway 


will clean your Cast- 
ings cleaner than you 
ever had them. 


New York | = WILL DO IT 
<p Quickly and 
Coase 6; teen == a Thoroughly 





| RopertT B. Seward - Ww. PAXSON Co. 
Foundry Outfitters 
PHILADELPHIA, PA. 
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Ghe BLAISDELL 


possess distinctively original features in 


not found in other makes. 


BRADFORD, PA. 





Air Compressors 


DESIGN, ECONOMY and EFFICIENCY 


All sizes and types and for any service. 


The Blaisdell Machinery Co., 





Class F, Steam-driven Two-stage Air Compressor, 








ised tz. Officers of all Railroads 


cm seuss)  =‘THE POCKET LIST or 
$1.00 per annum. RAILROAD OFFICIALS 

THE OFFICI AL Advertising rates on application. 

RAILWAY EQUIPMENT cri Wom 

REGISTER iiniced States, Consde ned Meta “omPanies fa 

‘ Subscription Price, $5.00 per annum. Single copies, $1.00, 
SHE RAILWAY EQUIPMENT & PUBLICATION CO 
24 Park Place, New York. 





AIR COMPRESSORS. 


SEND FOR 
COMPLETE CATALOGUE : 


Clayton Air Compressor Works, 


114 to 118 Liberty Street, 
NEW YORK. 














‘‘Compressed Air” 


Orders now received for 
Bound Copies of 
VOL. 9 


Record of another year’s happen 
ings and inventions in which 
Compressed Air figures. 


$2.00 


Forwarded Postpaid on receipt of price 


COMPRESSED AIR 


26 Cortlandt Street 
NEW YORK 











Will send you all 
newspaper clippings 
which may appear 
about you, or any 


Romeike’s Press 
Cutting Bureau 
subject on which 


ou want to be “up-to-date.” A large force in our 

ew York office reads 650 daily papers and over 2,500 
weeklies and magazines, in fact, every paper of import- 
ance published in the United States, for over 5,000 sub- 
scribers, and, through the European Bureaus, all the 
leading papers in the civilized globe. Clippings found 
for subscribers, with name and date of paper are mailed 
day by day. Terms, $5.00 for 100. 


HENRY ROMEIKE, Inc. 
33 Union Square, N. Y. 








BRANCHES: 
Londen, Paris, 
Berlin, Sydney. 








PATENTS 


procured promptly and with care in all countries 
Trade marks and copyrights registered. 


DAVIS & DAVIS, 
ATTORNEYS-AT-LAW, 
WASHINGTON, D. C. 





220 BROADWAY, NEW YORK. 




















IR TOOLS 


HAESELER AXIAL VALVE 


HAMMERS 


HAESELER ROTARY PISTON 


DRILLS 


MARKED BY MANY 
DISTINCTIVE 
POINTS OF 
MERIT. 


= 

NEW 

SERIES OF 
BULLETINS ON 


LABOR SAVING 
AIR APPLIANCES 


IS NOW BEING ISSUED 
SENT ON REQUEST TO 
INTERESTED PARTIES. 


v€ INGERSOLL-SERGEANT « 


CHICAGO, ILL. 26 Cortlandt Street PITTSBURG, PA. 


CLEVELAND, O. PHILADELPHIA, PA. 


ST. LOUIS, MO. N E W YO a K BOSTON, MASS. 
ué6 
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DON’T WAKE UP THE DEAD 














WITH SOME OLD RATTLE TRAP 

COMPRESSOR WHEN YOU CAN SMOOTH 

BUY ONE THAT RUNS SMOOTH SIMPLE RUNNING 

AS GREASE. STRONG AND 
DURABLE fl power. 
EFFECTIVE 





Compound 
Steam and Compound 
Air Compressor, Class C. S. C. 


CHICAGO PNEUMATIC TOOL COMPANY 


Fisher Bldg., Chicago. 95 Liberty St., New York. 
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PERE RANCSC oo 








COUPLERS than you can imagine without a trial: we 


will guarantee them to meet the requirement of the heaviest work on 
air or steam hose. Made with or without attached releasing levers. 











THE W. J. CLARK CO., Salem, Ohio 


otiiais ceumentiamemmanam 
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